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7 i._Ul( 

9 . SJUdi olS^JS j^U; : Ju^UJl 

21 JJiJiJi jL&tt : jUJi J^alt 

33 ^Uij o^Urf^l :^JW1 JmmM 

45 -uuit ssLjLiJ ^at oLsai : ^ j^ais 

65 , olSLUi JJLis f3a : J^wJl 

89 iLWi! ASLiJi :u *sUJf J^iJS 

107 , AjiJaJi c^UfS^Jt :^UJS J^aiii 

117 iJUil *SUJi Sjbi r^Uit J^i 

129 oUU! U** : ^-till J^Ui 

143 U*Vl i.^Ui : ^UJl J^iJ! 

157 C^-^Ul) j-e-t)! : jU. ^U-i J^suJl 

171 *bVl : ^* ^\ J**iit 

183 ca\**£Js3\j iUaJl ; jj* ^iJlilj J^uJj 

191 djLiii diUtdi : ^!* ^t^f j^iit 

203 , , . j&S luj : jj* ^j-^UL-l J^ii) 

215 , tjjj&W JijJt 
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a* ^ jj^jtd! <^uii ju*;vi ot^Lti i^ajii ^ J>l^ 

iJU* cJ*£ *19S2 J (Personal Computer age _ ^a^jJS w^l^LI 
«^->- JjJU Otf Uil jtfj *JU*^V! jl» oLCJJt *JU ^ UJi ^ia^f 
i^^^S ^JJ UUf c-**^ ^Hj yy» o^Uul pi* iiU* 
ijd J** ollrf W*jJ* J IjA-l c^tf oijft tiUi 

LAJiixi; oiLf o>-~~s?j u^*^ ^M^ 1 ^-*U^f ^ 

t^lSLiJI ollrf ^ JUuV^ oUjJUiU *£jlslSj < r ^\ J l~\ toi^ £bJil 

pJl £-**sj jjt JL*i! IjU J C^U*-JalIi J* tSjlA-l J^aJ) ^Ja« Of 

vJUUJi ^rs-iteti ^ S^Uil -u^Uc «i>jiM ( J>JL1 ^JL^JLs)! <-iU£ 
^Sf cJl^if ^Jlj tji'ji^l C^IS iitli olijfiLl ^ j-Sf 
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To: www,at-rnostafa + com 



U^l! oLCAJi Q^ji Jp SjlpUJ J (IBM) iS^i o>U jtfi 

(Token-Ring) ij^JJi (IBM) w^U-i b\ i\ < 1984 ^ JL> 
j^Jx^ l^L OjLif fit-JUli oLiJ J — >5 (IBM) Sf^i <cw»j 

i^-U-i cJijU ^S3j JUi! ii* J i^Oi* oU Ji 1984 
;U j^kJ juiu-li j;U J* £j& iiik*- 
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jiji^ j^fii cJjj (Personal Computers) in-**?*^! ^^-^-S^i-i JL*j 
a5w£j ^UazJI wiyuj ^-iSUii JLa/Vi (f ^*>iJJi ^j^U-! Jaj^J pUaJ 

,(Locai Area Network-LAN) (iJUAi iCjUi jt) ^LUil JUaJV? 

, ^jJUi!l wJ^t! iz£l* pfi* CT -1 ^ J*-* (Office Automation) w«i£i? 

4A#tkH) ^LjisCJi iiVi ^)o>*i^L i*Lkii Jj>cJI ^^uj tiifVi J ^ 

J i>^-tJ! ;t£U*Jj iJU^ VU* (Word processor) ^j-aJI ^JU-» J| (ijLs^SM 
j^hj i^j*^* u^r^ j^J^ <r^ J* ^1 «*^' 

lf>j tfjJi ^rf^ii Oj£5 ou^t ^JiJl tti^Jl wj52H ^jiJU*j iJL d[ 
^Ul all oi ^ilU . uisUijJf *i* Ji» J* J^i JiU ^Jt JLyl ^> oj& 
U J^L fUidl l^i^J viiJij JUaJ! w-ljitf UU Jii; wttjilj (Memos) 
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jS\ (End user) J^A\ Jj JSLi, oUUJ JJL, ^ 

e**^ J-^J r * * f U»Vi >J V/ cJlS (Minis) 

<-^U ^ Ujl>J| r - ji JUJ.! (JU J 

^r^" .oUjUtl JL-jV iSiMi {J*^> jf ^ ijJj. jl^ (ff jjOi? 

_>U-l ^jii j <_**hJJ! (IBM) v^-lj*. o.tS^i ^ %LHl ^U>di 

i*U* ^ ^ SjU i^uit i^-n Oj^a* 

J ^^=^1 iU^ij Ujjfu j^-ju ^l* ^o>^j iL; s^^m 

S^j V U.V >wJt J] «^Ji JJ: S^Ji ju^Vl a^r j J > 

^ i.^AJ! (IBM) vp-Ij*- ^JUi^i Uj^J olSLsJl J^t 01 

(Data oUL^iJ ttk* ^ s^4 Jp ^^^^^ {12 J| 3) ^ 

J££J( ^if) ,i^>Jl! S^-Vi ^ UjsPj (Primers) oUjU*j Storage Devices) 

^LJl fi^V *JUil J&JiJ! j UU ^*Ip (Speed) ^j^Ji 
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Jl ^) j* J** 5 SJ**^ cJ&vZii Oi* (Response time) 

OjJU J^bu cufl£ii Ok £U (Mbits/sec) *JUJi J 




ui*£dS 0>& of *^J~ cASLX}\ #1* Oi* ti^^-JS JjU ^-JU- 

(Flexible architecture) ^ i^U** dlhi (Adaptable) 
jjOif Of U M^ii! v^L^' o^LW ^ ik* J5 

<>v J| ^^Jli i>rVtjf ^v»^Ut -^Sj^l ijU^ji l^i^ Of ^-xJc^XS 
J (interruption) £~^t* gJai J^jJo^ *lAJi y. ^.rj Of OjJjj yjladj 

0^ <-ijj*U* i (Reliable) iaU^I SjSjl^ oti i£jiJl Oj£i Of ^ 

i4iw i^E (ilaiU!) i^six iS a>^s\ v ^uJJ ^uu 

JJwtf OjO; Of *A OfjjufcH a,U* 0j5^ JkJl dU3 O^i 

OE v£ i*jJkU »i» Oi* tfli Jl ^ -^j Jtui Up . JS" 
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i^i iM*l1 ^k^^ 1 f*;>**0 (?~-»«-iJt * ^1^1 

(Host-to- terminal) iij^l ^lk^ ^Vi ^j^bM iSL*w if^-i 
, iJl^* i^UJ^l l^LSf S--^JtJl t^^-ijil olLid! ^Ji*> J up cUJi 

^JtJl) ^iU.^I ^JUII f iJu^Vl ot d-ss- t ^*^JJi (IBM) *bNf 
^ USjluS f^pi ^JS" Jk# iJ^- t^iS^ ^jLycj ^J^xu*j j{ (£Jt>*Il 

N| t^Ui JLalVi oliwi JI <5>iii U>!S ^IWJJ Sj^l ^l£JLll 
w^Jjp^JU SJUJi ^LSLiJ! IJU !JU J ^ Uif 

.(High-performance PC Network) U/i jlLl *bVl *JU 

i^iifcjj t<>-U»l ^ l^^l t>t£*VU 4>* *£™Jt oj£s 

J^JI _ 1 
aS^JJ iJ^Jt SjSIjJI iiiiu _ 2 

AUUil oik*ii - 5 
; (Cable) 

jOMj JUji ^ dttiy JUjl J-X J jl^ J* JaJ^ 

iihi ^JLk^J iJ>»U ol£JtJi 01 j^r o*j (Messages) 

(twisted pairs) JiJ! i^ajM (Telephone Wires) i^Ui 

(fiber 4*^i3i ^LJVi JUxu^i JLj {Single or MuJtichannei Coaxial Cable) 
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: (Network Interface Card) *~~Ji IJ\jS\ iiliaj 

ousJ! of M js^> jurfi *~*^jJi <^u*m wicJi* 

.(Optional) C^U^S ^^^Jji i^j^UU c-fVUJ^J <J*a!1 

^fcu-tj Jl^jN ijjj^ (Component) cAij5U oli (Circuit board) ijj y£Ji 
(Network a^itl J>jf (NIC) iu^Ji yLd) ^Ik, ^jUt IJU ^Jb %JHUJ\ 
.ilialj^ OUJLk^ii OLU ^-aoj ( (2_1) JSCjU! J*i\) 4 adapter) 

(Connector) J*"jM Jl Ji~*jV! J^jO (PC expansion bus) ^a.^JtJI 




(2.1) j£4l 
iSLitt ^uJ[ yjjji ^ 

: (Network Servers) iSLJJf J^t 

^j$J lS^I v>L£Jl t>* Q-ty J*l*J (Shared resources) 
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^j*#\*»jt ^^>bi wj^U- tjpttJ OL£ft Oj£* Jij (Hardware and Software) 

oVU^t J*^ ^} ^1 ^J! jf ^alll DL£i! ^ J*>sLl j^Uti *>V 

(file oliiil i»a> J^.U dAU of ^ 1^ t (5S>iiI (Modems) oU^ii SjbV 
oUki! o* -tftoj (Hard disk) Jj^di ^JUJi ^ ^Jjij Server) 

J»U>^b t^Liill i-Jbi J*Ip (Unauthorized Access) Jp«U ^ Jj**jJl 

i5>iii U-Ull <*j&*3 5JUJU aS^JLJ! Oh V-e^* otf^V! Jb-I 0! 

^ of ^> _ Ja$\ lirtWj ^/t ^w^-U-i (Shared processing System) 

J-U ^J-mJS ^ *sk*ii ^ U . , U:H ^auii 

: (Central Mass Storage) <^)f/f ^5^^' *l>^ f 

tfJJi (Hard disk) ^ JSi ^jffJLl t#jl=£>1 j*£ 

SjUj tiSLJJl o^a^^ jjJUI ^Um-iVl Oh iS>iiI Sr*U^ t ^ Uiil J* 

. CU>tiXv» (500) 0j>- ^LkjJ ^\ ^J^tL-J i>I £«Jb£~J ij-^hJjl 

JJsl^* (Volume) Jb-ij JLb^ vJU^ ^J* J* SS^Jt fJ^i-J 
iSLUJ oULJi JL^iji Sj^Y 2r*'^ ^ -<**^ ^ ^^j) J&J 

il^ail ^1 y V! J*^ ^ tit J* £-*~J (LAN data base management) U>dl 

oULJl sjlpUJ J^^ii JU*j JJ^*j ^|IS t> >4 Ojfltj 

J wJi (Distributed data base) i^j^U oULJl ap!^i ^>jj 
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ut (<S s j'4 c U * V^"7 l tSJUli VrP^ 

; (Work Stations) J**J1 oUa* 

V— IjaUl ^ U^j (IBM PC,PC XT,PC AT) : f[ ^ ^ v^V" 

o!5LiJI ftJu of jr^ ti^^JJi (Apple ^ J>f) ^j^U- U?U Ji* ^ 
(host ^-Jj J* JU: * ; ^W*^ SU-AI V ^ oll*>JU V 

^ ^JjJl ^JUi!) .*t£iJl Jp J^^JJ processor) 

Akjjil ii^Wt 4?lja>il ***»UM oU^kdi ^J-Ux w^U- 

tfjUii iiiSj ^^JUJ ibis ■A**! U>*ii JUrNi ol£~£ 

AAjlkx >>uii sji^v usat iiiscJi ^.trfj s^-^u 

•Jb-jjt ifc JU fi Jl ^-ati^Ji 19 79 ^ J .<J™ixJl JLu^c 

^ J1 u-j-M^^^ x$J ^1 t (Winchester) JL-iij iU-Ii OjsLl 

T SJjt53!j 4*Jj**Jl oiJ^^Ji f-if; ^.-^fli^iJi p.,fc«**>\j>~ JstjjJ 

^11 aJLJI o>! SLkJ! ^ ^^-iVl <y ^331 Jl> 3ti dUa 

iJL* iSjLJU iL— j J| j j^t^Jt JU* tiUij t^^-JUaJ! tpJ^ 

U 4*aA- jtSj (Constellation) tf^'j (Multiplexer) t^U^i! 
t-^U-f Jj-^j iJ^-P -iu^ (^t-iy ^i-i»w*bj .aJLxH ol^JSJL 

^ uipUlI J^>i Jl^ tijSy v-U* ^ J| ^^a^JJl 
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(3*1) J£JJI 



J^k t*-Jj\ JSLill £| *jJU£il *J> Jir ^ ^WJIS iUil 

^kdJ so* oi J^bU *Ju <.LfU 5:>U£ oJJ^ oUlil iSjUi! 

o^UajL^ t^r-U iijL*i* ijUiil oUjkil ob JU4 oi ti&JdJ 

-t/Mj J* Oh) ^ - ^ 
jjAa? U-L^> -Jj^-jJf lU ^x^'-wAI xx*ia ^lUi Jj( o[ 

J] oULJI ^jjj? J^Vj ^UiJlJl wtiikj U-Uc ^iJi .(Main frame) 

" .oUl— J! Jt>-^i <3^* uc~>*^ (distributed systems) 
t j,jULJ.i oJU^. oUjk> 5JUii JUrfNl ^ISC^ c^-^f C)l di/ij 
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C->- ik* J] tfiS ^JU^! ^jjySj wJu>jf Ji oltUJi *JL* cAjuil 
i^M^i^t-i olSLJ^ J JUa» lj> oii cJl£ ^L-it ^UAJ! o^xkJi\ ^.Jk?...,* 
^Jl S±*jlU ft:.!! ^ J| iUi *v>Jl v-ejM fVi 

U-Uit o| , j^ko oJU-Ij *JL>*U olSLjJlj i^a^Ji w^iiji-^ J^fj 
J** lla& J : -Ja:lt jub iJL-*- dUi tjp Jt> ^ (Local processing) iJUJU 
» ^..i-Ai-li >JUi* ^tk Li^C* JUjuU J^U *k-*l^ J^aJI J^S^i 

<JU=- £-* JUauVi ^Jub-ii ^J»r--j (Wide area network) iwtj 

J£jl, ^VU;Ni £^*> iJWU oLS^JtJlj v 4 *^' v=-H^~ l ^> J^J 

^jyi J v^br SJiU oUjLdi JUa^i U** ^iikr 

iolic^l Sj^waJt (S^UM ijbsdl) JU^^i ^ ^ ^ ti^^l^Ll 

if pr" -^b -i^ oe^^ 1 uh o-jj^t 

S^br ijfif'Sf jSU a^iu^ JJ ^ (Text files) v-^' oUilU 
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VJ ~,W ^ otf^Ji jjijp ApL^Ji ^ ^ 

l-SjT ^iii c^oajs jji ^ iiu-i a» r ikj oULJi 

olS^Ji f Sj^i l^U ijuji i^iuJj ^i^s ^ji^j 

j*^ u**-* J] ^ J&t JUlVl otSLJS J^c >_JlS 

pi i^r* tj^-- V>**^ flJ**£—tj t^^wflJ! g-JU* ^J>^w 

Of Cj" ^ J* (read-only) s*1 ^aJjj (shareable) aSjIjJ.1 

«wJkil Of »J^>-j t «_iAU JiJUT «a>lkL-L ^ Jt»-f V tjuijit 0 J& 

.^^^3! i^Uu. %r tyJJ-\ dX£*\, JUSUj ^jjli J J*4, ^^a^sJi 

l^ij Ua^J Of ^ (Nonsharcable) i^jUit iJL;U ^JIp Of **\jtiS 
JUib wji^Vi !Aa i-iyoj t JL>-!j tjyc* OJjj witiS kiUi -laJoi 

gp, t L :^i j ^j^-U-S S^!3 JJ ^^aJl <wJJU U*j>* t(file locking) i jilt 
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tiS^J! iull* J] iJu i*UJl 0i> ^iiiJ (Hard-Copy Print) 

jjAk J fji dp A*UaJJ y^l J-* uJj* aSU- Jj 

^AL- i*U» p£ Jj^! SiJijJI JOpj ^Uii-l JA* JJ ^ Jai4 (Queue) 

Sjteti gudjj (J-JkJ jf *J^>- i (database Management System-DBMS) 

iliSCUj ^jLlJJ JjU ij^fc l^^ii cAiLJt SJU^li it jji iLbf jjSjX\ 

S-U^Uit oUL-i ii-J^j jj^ju^ ^LJh^t OlSU^ ot ^£ S*l^*Jlj 

0j5v Jij (record) oJ^UJt jw ^JLj oii tcJ^Ji LuljJ 

* . * * 

CijJl j jjfJULl O^jJl JjUj £)T |iJ*Jb-f JjM: tiJiifr tOAlLJi 

IJU ^ . J-*^ Ji* 1 ** ^ Jj^* X^^ii <J pi; (^JJ^ 

.((4^1) JSJLH ^f) .(record locking) J^Ji JUij^ w*>U-Vi 
oUaJ-I J^L*- pJLj j^b-J ^yJl J> ib^Jt oUt t^i^ii ^ yJt 
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ifiLfcjJ j*^> J**Ji oUjI v-*^t v^-^ 1 * • v>* ! swt jj^ 



FILE SERVER 




<4„f) JSC-til 
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V-^^l jjJjj; J* JUaJl J| <^j*'*) ^JLiS^ gb* J* 

gJ\J> ^-r^f ii**^ w-UaJl ^jiJl ihi-rJljj <c5ik ^bjj j c Uj ^La^JVL 

ij^-P' <>* (dot-matrix printers) iJkaJI oUAkii ^ji*** tUdJ ^1 J<nt* 
lS* 3 ^ V^ 1 ^ J* J 5 ^ wAS^l jZS Of C-p^ 

.SI ^JL- 

irU, ^Ui o£ J*i tuajl JjUJ ^ ifjLuiJ v-U^i xiLii of 
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ihUl Vr^y V tfjUJU j-U aij ii^ut 

. (Floppy disk) J>d\ ^-^1 IJ^j ai- Jiu- op 

i aJJLfCL* <~*Oj>iJm ^^ji\y>* L* 4_imx-jl. *J_jSu 

cl~>* ; J£J t^ii^ ^» JU; iishJii S^-Vl JJjLi* d[ — 1 

iUwt £-* (iff^i* ^U^) U^L^-U J*Vi Sj^rVl SkU* JUL 

(Mean {MTBF) otrtiwJl Oh c-ijJI ±~>j^j J^tf uic^wf V>Jlj 3*j-Jl 
SJU>- iJL^ oVU^S iSwi ^ iS^Uli di . Time Between Failures) 

jl&r ^^4* L* jlf*- JJhaj Uji*5 t -ujiadl **Iifj i^Ui^l ^^1^ 

£-J**; v ^oJS oJjJl J ^LsJI ^iJi *Ji ^1 

JtA>- ^ JUSj ; (response time) jLf cJij ^ J^a^M _ 2 

J**^ Jl UjlJ OjC *>f t ^ytw \£ h^^j iJUi *5Li 

jjjl jJUJil i^lSL-iJI £^*^ (bandwidths) <i*jJ-t £-r" ^1 

gJbiuJJ fJ£i£-il ^^^a^Jl ^j^U-I ipj^ I j£S jjU^a ^ilSJl SJLfc (j O >ti 
C^Jj ^a^JJt t-pij-U-l olL : UJi j^S J -^-^ *(80S8) J^iall 

J-^ iSjUU* (Multiple — Processor system) oti-Uil SjJ^i* iejJiu ^ £jUp 

^jj^ -of *V| (S08 8) ^JUl! ^-j^-j V Sc^jj (Paraliei Processing) 
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iS^Ji J^U ^ iU^t cij of ^ ^UJb J ^joali dtii p 

^n-St ti i*J™sr j-r*i J-^iVi jL^J^U ijjAkJLi ^Luit 0} *Jjh> Jt-Aj 

(application oUL-Auj oLfij^J) ^jL-iil ^JLi^JL! ^^Si — 3 

*JL* ^057 . <i>JAt S^-^l! <fjLti <*Uil JSLjJS ^ software) 

c*tjU*.| olrfl^Jl ^ ^SS3l <i->- ttt&ll SoiU Vjf tfjUl! 

^i* *S^j* VJj^ oULJaiJI cAj^S Uxp *LJtt 

j> JjJL>- jlJU->i jU^c-i t^Sj J4^f *^^J ujLc l^JI oJu iiL^j 

^Uvdiiji ^j>J *j vV*^' <J-^ ^UaJ^ 6} . JUjJL* 

j£( oy£ JtfciVt otj JSw cJjJU — * L^lX <*JU 

i£JJ*JI ^Lr£J ^(J^lJj UJjhw^j ^jjJL^JLl lyuu 0[ H JLi£jl ^yJ^J ^^jl 

.(Compatibility) J-L&j ^-d! aJL«^ oJbu Jj LLp ^jJj l£ 

Xfj i^wLiJi o*^^ C^*^-^ iCjJL Ojiww ^^U^Eif 

OjSS 0i tijbVl UUaT (Organization) i^fed! of .^aJS iJU^ JtA>- 

J^Jlj J^Ud! Jl ^ijj ^-IWf ^U^j tSLt^ tl* S^-i 

cJ^I ^ J -cSJj by ^>^\ ^yJ^\ djSL iJbJli OjXi t iJ>ii! 
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U>*ii aS^M J^U ^t^Jl w^i^t J*ISj Jp ijJili 0| .iJidi J^U 
^a^&fc C)f ij&Z (backing up) (L^L*u*-»b) oULJt i*^* 5tUi -J^**f 

j!j*Jfj t iSLAjb j ^ g- J L t ! i^~*»Sj^S iauj ^U*f iiiLJl iiiLil c~*w*jf 

, (Resource Management) >>UaiS Sjbl 
OjJuaI ^UJt ^ Ijjsf DJ-i iVj >^Vl wwj-i^l ^Vf jL*J jo* 

iji;! jjJU pi .(Output) ot^wiJ ^ii^jdi ^> SjU ^wjil jtl^Vi 

t aJL-UII cjtJb-j : t_A? s*y£Jl iiKiJ! ^JLtsJ jjUa* ij^J ijbt ^™*fj^-l 
^^^sJi u-^bU iUx ^JUi gJUl* 4^i*i -uo^ 1 O^*^' 

(tl js^l ij^*^ -Ui*t^i S a US" fobjj i5jb>*^i J^*& lJIJIj cJLa^t Ji C^Ji5 t*u*£i 

LoJ JJii i* 3 ^ olJb-j jjjafj .^£f *4*U* ola>^j JSf (Oy&j*) 

^^.U- oUL* i * r l-iijr jri^ {^-J* jUitii* uiibjW Ji*^ V* 

ol^Ul! O^i OVtj JJbj- aJIp it-Ull *y tC-A- 

^ ^.jt iJLUU *U5 «SiJi j*Ull J*f Lcj ^US uJL^ Ji ^Jii 
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JaP CjU**^ Z~*a>*£ tj^* (-^ — il ct^*>^ 




(1,2) J^t 



. JUH *bVl o-li L^U^^U, 

^y* j^S ^ — I <JW! *taVtt .idol* J£3 -oli ^UstwJL! -L^Sj-^Jl iijljil 6| 

.wifejil Jap <pLv iiiSo 

C>L*-i* JbJbj tjj^b-) ^^au-oi g*JU^ ^ J JUi^ Jj& 

V*f ^ J^Ajj iU USUI ULSc)i JLfr t U>JIi i^Vi tfjLl* ^ c^- 
. 4^UM w>Jl dhJil* oUbt f ULj! *b( (J^i) ^* U>JU a&JLH 
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(PCs in s Host System) 

ii>l) ^ V> J** oU»* L^Jl OjU-ya ^jUlJLi j^f tf Ufcju i*J 

.i^Jt ^ULI iSjUL. ^Cii ^ 

^ U-Ui JU*Vl c-Jl jsi iJLuii ;y ^ ^UkJUj 

SjJwJi k-j-ljii-f ei* .(Minicomputers) SjJwaJJ ^^^.l^b 

JJ ^ {.Soi^u-V! aJIp oUJd! gjlju oUlSUV! 

<J1 tiojijt V.A 5 * i***^ <>* J— *b[ f ui ^AJi cj^U-U 

Cr- J^l" nir* ^ ^U^f JJ ^ flo^tfj i**^iS oUJtci! 

t^u>*x-JL1 ^iJHS L9 -a^Jjf j^p*lJ iiUtf*i?! iali! otij£U 

*( c ^ VjWi cjU»>J.I ^w* w~J^U *JU iilSj 
4Jjl*f r^jl-rf J^-I dj£* tjrwwaJl ^j-*rU4£* t(hast processor) 

i^iwail ^dti^jjt t^^-^bU ^lJ£*I«*if **.( c « - aJl Jj^Uf ^Ja^lU ^^L^JtJi ^j^isM 

ufj ti^Ji^*-* ^g^uiJ! k-tj—lsU ZjjS Oji (Jj^i S3L*»iJ i**-Jt 

oU<iS J| . fllbJt J* L*S^ JkJL ^3; J*J( «U| 
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.uf Us dj&y 4-tu <pW ais£i' J f >^ ^ 




iWLU tbU tJbwLi ■ ^ J* dLIS ^Jj u| 

(blocks) Ij^S J5^j oUUl *L*U Sjy^x- oVUJ^l ^U* ^g^jjl 

..-■i. jA\ c^l^sf! fUii J* diJJbj 

ioUIJI it d-*-j tj-ljjH ^Ijit j^Sii (^liJij <-jL^ ^j^UJU isLUl! 

JS^j ^tjthi *^*J 4 5J * jr* v* 1 ^ ^ *^^W 

+ cAilii SJl*^ 

SSjLiil %LUU f (ji*~.L J^iT JS^ ^UL UA! ^U>H ^ 

^Ji fc^-— IjJJ jST^* 6} . ii>JL! JUaft/f ot£*£ ^Ij^l^Ij SjJwJI ^^-^IjA-L 
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U-Uii ^--2; alp Jatt <>j% iJUJl iS^U <JU*Vt iJLUll UiU Oj 

JU;! iUlilj v^-Lp- v*'^ 1 u^^ii 

jUIjj ^.Ui; ^.u^s <.ijy* ju-ju ijie- t £bUii ly^is <s*jUUj 

jji*^ j| ,iJUJl iSLiJl ^ (Public Branch exchange — PBX) i****^ 
u*-j oli i^U U>-b Ut\y> fib; vilUc iisu^d! Jlj olSJ-SJl 
V^tAi ifoUVl flkij illJji Jj ^Ua v>j^JI ^ill <JLlS ijS> *^k^ 
JSjU! . <JkJr>! va^JI J-*JJ J*j> Ir^fe 

^Jb c™J £>3i v>*^* ^f^l Of j& <JwJ) JJJ Oj£f Ji l^Ji oUiii 
V^U j*^*^ oVLoJ! itJiL ; aJ^tJU iCjJJ I^JsL* 

oUUJ! JL-yl ^Ui jjJI) .(band rate) (j^,) c^VjixXj 

*^LJ^ t^j^f ^ iSLsjj oULJi f&*<* u| , ( J^J ^ii 




(3.2) JS^i 
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t (Security) v^Vl? w«Uttl U^U* ^aJfcd s^f ^ l^f tiL^Jl 

« oULJi a£-J» J i-U Oju ^Jtj jai\ (integrity) oULJi J^l^J 

jf j Lip VI j*S>A V-Ui)i oSljAl *ltA*-T flJ&c-b >i£ j£JL> J*^J! 

Ux* oULJi oVUul J J*I i*J oli L^fS VjAjJl aJIju UjSj 
iL^^iJl ^tj£*i**l> ijj«pjb\ \*jjJJtA Oj^u iS^-i ^JJ **Xa J-^jJ 

JJUil iSLjJIj <J1jlJS Jujtj^M o[ . ^— ^ o>VUoT^J J** otW*£ 
,oUU( oVUaJi JU J tiffin* Udal If^Jj pJl Sj^U 

I iJiJuj iS'jUll ^JLULt cJL*-j ^Jal aJL>JL! ASL-iH i^L** *_ib£ 
^ UUj (wii^Ji JwJi oik* jIw,V ir-f tv^l 

J**J! c^k* J-UJj t oJJ _jJ1 ^ iU* ^AJ JS^j iJUll iSL-^! ijU** 
U* JtdEj L^U-U* ftJ**o-tb ijfjJi i^a^JtJl l^-^^hJJ 

Oi* * jr^fj a^u^ oia>j i^jJ yudi j^Jf oiU oV dUij 

ijbj *jJJi* *^kjJ ^j^i ^* iSwiJU ^ 1j>*U^ 

j^Uali J^-J V ^Iki! J^tlA SJjjjLi i»JiLi J-i^ 

U-Uti w^U- l^iki oUoi-l ^-uaij ^U^il iji^V iS^JtJU 
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i^UM iifc^JI fr* f*JU dUJli .U-Ull oU.>Tr i^UU ells to* SSjiiU 
aS^AJI ^ <-£U»jJl 60a 0 X U tiy-L^u iJUl! iSLtilj 4S>dLS iLUU SJb-j 

iiKdl JJ iJUl sjtti wfiltjJJ ^ijjiW j! 5Jjj>xJl *jUj a^lj 
^ *JU Vj^ fUUl J^b iojjU U>JU tf^jt ijUx*i t ;j^yU 




<v^-ijl ^■■Jtf.iJ tlf*** 55LiJi jf J*!^ Jb4 JiuJ 

lj^uJ] 4jji£U oLftjJf jtJaju j\ gy*; (^jct i^f i*^-' 5i£*£JU Sjs-SJi 

(Disk Operating System) (DOS) £-*f^ <y o\ J[ h5L>J t^^A^JLJ! 

. i^jjli iJUIl aSLlJS 
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u>.f jSy ju* J*aiF jfri c/tfUnU U>*i( <S^J! 01 

pJ-JZ *J>*1\ aSLJJI Oli tj** oUa>**5 ^o>wJl Ljwl^i ^lOi^I^I — 1 

J>Vll fU» (DOS) jp* ,(I>OS) otUJ ^U^i jj^ _ 3 

^ £upi %a&ji ijuat jb^ui Uy iui-i oj* 
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fJ Jl (iBM — PC) ^ &»ljzU v^lpJU U>JLi JUrtl o.l£*J> jtLJ 
wjilk jf vitJUi J <jj*ifU C*^ i i»U jruU* ^ 

wUM jgUll J ^Ul CjLSJI jU* J* jaS>Jl 1985 fUll ^ 

r <X*X\ wt^Jdi s^Ui oAj^£Li *i* ^ ^J,U J5^l* ^JLi Aif ^1 

'L? <-*J^*x— tij*^" oUirdl (j^o cJlS* l*JJ^ twaSjU JL5jJ 

jj^kU U« (IBM) jjOix 015 JU* (Omminet j EtherNet j ARCnet Jt«) 
i$jSi\ **&Vlj olSjiil -O! tJyUJU iSLiU jLu^ <.„,.■ -bj jl,^ ^l&j 
uU j** will oUjSlf ^ l^. Ij^jii t « ^ £-^1 Ob 

oli 4*1^ (^a>LL«j) jf o> y SJjJ* of tu^ y jJ t ^Ui 

fJ-^' J^>- (Singfe channel coaxial cable) ;Uiil 
J-£3* sx^. 0LS3* ij£ a*j o5 (IBM) 01 

olSLJJl i*Lu** 0^ i US ibL-Vi Jtaj^i f: ..^jj J^li 

<r ( lH ^) f^B \jkJ oLf IjJl ^ttl OLSJi .yr^ JuiJj U^JLI 
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tJbJ^r ^\Jc^um\ J* *S j^S\ ^ iLii 5^ij t^j^mit 

jjJic Of tW->^ <y ^j*:^ ^Jll 0L£jf ijjU* 0| .^yaiJf Si* 
i*L*JI i^J^jJaJl ^^Jjj iJUJLI ^ 

^a ^ i^i viiJis*- jL^i) S*x* ^-^f^li iJ^p-^JS t,/**^ (J 1 ^^^ 

t UlU 0j& Of 5J*JJ ^LiU ^tll Ot£!t 0l£*| ^ ^y^J <IS^il! 01 
(*iU^) j^^iSI* >li * c^/U-l ^ **t ts*$ 

JJLUii ftk 0>& JUi v-^!^ i^jt J ai-Jt: J] £i* 

ibUbU VJ! f UiJi IJu* 0| . J-^iVi jLU Jjiill 

uiUbU ^UaJ jt oSjUSl o*J*i* ijj^Jli o^SJJ flfc ^luiwrf! 0>& *JLM 

pWU ^ J^l gjajll Op Ji> Ji tfjj ^UUJ iJU 

,c/ft*-t wi^-t ^U! uUSJJ iU*bll J*I-*JI ^ 

i^^JI jUi-l Ji (Software Standards) sf^JI Jj>* 0] 

(^Ull) ^oUJJ SJ>l)1 iUidi 0| .^^1 J** 1 CT'V 

(laternational Orgaaization for Staadardi2ation's Open System J*jJf ^ Jauj 
^jj iJLU! ^t-Vl ^U*^!S ^ Interconnection — OSI) 
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:{OSI) giy 

tUui J> ^U Ja i 2UU>- J| c/VUa^l w>UL* (OSI} 

JjVi <UU*il otVt JjVl jl fiddl iiiaJi Jl ^UUl of iJUJI iLWl 
: J.^ ^ ^CUsJi *i* 01 . iiiUJI <LUil JU*;^ ^ t 7 V 

(Application) ^UJLcif li^LJ! £LiaJi 

(Presentation) : i^oLJl iLLJS 

(Session) LJUM :i^#ti*l iaJ*JS 

(Transport) JiJi ;^^S ;juU| 

(Network) SSL±J| 

(Data — Link) oUUi Jsuj :iJUl! £UJS 

(Physical) V^j*^ : JjVl tSJsJl 





| *. PRESENTATION P 




1 SESSION 1 




4. TRANSPORT ■ 




3. NETWORK ■ 




2. DATA- LINK I 




1. PHYSICAL I 





(1.3) JSLiii 



-Utj^Jlj O^li J_*iaj UjUL. dj& Jfc^Jl IJL*j toVUVl 



3S 



(Modulation) ^ ^L-f f Lu^t L'U^ L*j t (Connectors) 

. (iyl j-iJi jf A^Jj^laJlS') 

^j* JS" ui .JJUj, oi-^jf (^Ijf sji^-Ij) (Packets) ^ J 

i_ojL_^ iJ! uJU> Jl (Source and Destination) Laj-Jc^j 1 „,./,. 

* + 

Di tolSLJtJl (routing) l^X^j , (Switching) oULJl JjOJ t^i 

. itiaJ! (Ji*. J Uajf UjbOdi ^ jd\ J*JU j^Jij 

^Ji iS^ij (JS^JS J i>*>-bU v'iij^l ^U 11 ) 

l^— 3 ^ir** 8 " -s^if? tiii^J.! iuj .(.JUy JUjj I4J ^l, 

DU-^j (JJl-vil olJ^j) f j=U r U JS^j t^S^Ji J Sj.,/iU JiUJl 

* # 

£-JbzL~i w^>*j JSLjJS ^^jjUc- J} t^Vi s^bLo iaJJ! oJLa j LjlrU oUasU 
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. iiJaji *JU ^ ^ SSL-iJJ (Utility Programs) i^J^-f 

^UVi J*jH s>^* OLSJ! olLt ^ VUHj JjVl ucUJi d[ 

a^j (i-Ui £uAI) ikJLii vr^*> <Ji > jtff ^Ua^ 

i^UIl S_ftfcJt Protocols cO^j^-Ji C**Sj ^LU jL£Jl <Sr~+* ti 
JJ ^ ^ {Token-Ring j Token-Bus t Ether Net) ^ i+jj*z*M 

(IEEE — institute of dLJ j ySJVi j -^^^£31 i^-U> JU*U1 (802) iJL* 
(gff {IEEE 802) ^ jli ;*Uj .Electrical and Efectonics Engineers) 

.302,3 (Ether Nel)j $02.4 (Token-Bus) jO 2 _ 5 (Token-Ring) ij, 

^jUU lw5 *--ii* Jc^^iJ iu> ti^i^ij 4SHili w»ui*ii Ut 

J* >-~J ^Jl ^Ufi^Ji J* tfj^ ^3!j t (Subnet ievel) JjJM — i JiJJ\ 
jsijlj^jji ^ t>*-*J £J i. S^4>-Vl fc^h *-^5^^Sf J^ 1 y «5LjJI J 

Oj- cJjll J^jJ! j^Xj Jr^U -^r^ 1 <5>^ J *^?U J| 
(Virtual ^ybUsJl Ja^ll* iijll iluJ^I *JL* UL*-T ^J^j t*LiuJ.lj AL* J>\ 

, ^ylj>dJl connection) 

^ ^ i^uJi ol^-ljj! ^ ^jc^l ^J^i ^^rM t£>^' 

J~kJ* J^j jSJ ^dl ilaijl ilir cJjt ^uuJi i^l^Jl Jj^hj ,aS^JJ J-*kJi 

OLU Jit c/tfUartM ioJS C^U~kJi L^j-pO^j ^UJkJl ^^lo o[ .aS^-UU 

c^VUtrVt oUj^ JI ^k* (Gateway) c/tfUuVi 
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, iC-tiij J-Ja^l Ok tS Vs-b i**LJl ^JJdi iaJ* -u;j 

^jJhi! H-tj VjJM iSLiJl <J* aJUJLI iSLiJLS oLfi^l joU* jjjl^j 
iS^Ji 1 1985 J i-^>^Ji ^^.I^JJ (IBM) ^Li jj^fe Jt^i 

(Network Basic Input ^^fr y> j (NETBIOS) ^ ^-.i^ J^U iJjLi 

if 

iJUfoJU t^U*y> 6l (IBM) o^lUE SJLa ^» and output system) 

JUy ^bJbj L>Li g-lijJI 1Jub jr*t ^ij .(NETBIOS) U*f ^JU** tfLUS 

iju S^lj ^J&J Uj( .jc-wj jyj^U (NETBIOS) iaiy j| 
JLiJ V 15 -*^ aSL^JS jj t i~LU £Lk ^ iSJJIj jJuJi 

oVU^S ^U~kJ W ! ^ (NETBIOS) 61 

JljJ V LlWj ,*U* OjSS i**t>^ A: vtd! oU~kdt oi* J^t* 

JuJUt J** ^aJ^ i^j-^U- ^a>»JL-j ^ 

O^i (OS!) jiyjp c—J i^uu ^ 

iSUJi J^U- ^ AJWLi Ji J^y J* u 

o-Lfl^i viilaj Usti i*J»5 i^JI *4ir\J\ ^J^-l, t Vi^ ! 

^iii (^aUi Jisfiii u^y 1 u^i 'V-U* 1 ' ai * e*-^ 

OLSaS oU^- ^ aM^* J^J OV! jSo *SJ^j "r/ (NETBIOSS U^ll 
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fSj±i\j *<pill 0LS31 ^ itfcL** U-i iLi (NETBIOS) ijL-^ Oj 

oUj^li 01 jU*Vi >k> ^i^f SSLiJI s^bl oUi^ 0L53) 

. V-U!i (NETBIOS) ijjl i^i jJ* ^JLiw^T 

,{OSI) V-=*^ t-ifJ*^l Jb^ olijS^JU JiUJl ^ fjjl IJla u| 

jlJI oL*^J ^iti oLSJl ^ tjjSLJi V l^JySjJi 0* 

♦ Jif 4aI5*j jjjj iLJU* Of ^L£jjJ! 

^JLi ^V! ^ (NETBIOS) ^ i^oSLl ^ifcH 01* ^JIjJl 
(Logical iJikii SJb^JU (IBM) ^ sj^Ij .^jua*- ^jL^-C UIjlxm*! 

ijL» >^ V l^i (NETBIOS) ^ tfy>yU l^ttfc^lj Unit (LU) 6,2) 
.iJUJLi ^VUtfVi iSLi Jib; g^U- oVU^Vlj 

Vt^i o^tsy^l ^ o^iii (LU 6.2) 0| 

^Ull Uiu JJ ^ j> j5 J >Vt jUISj 

^VjSj 3 ^ ^ J 1 -^ (International Standards Organization ISO) iJjjdl 

(Manufacturing ( ^^i di ixt o^lSy Jjf ) jJ^J o*t>tfjo^JI eJUj t (ISO) 

(Technical and ^iJSj JjS^Ji j Automation Protocol MAP) 

. Office protocol TOP) 

(General Motors) ^S>i J^i ^ ^ ^.Ull *JL_jb 0J 

. J!^! J*(Boeiiig)j 
oJ>l ui SJeisJ.1 olSyU! it ij* JjV Uj (Top) j (MAP) 

. U£Jf j.i^u.VSj .^waJ) Uj ^i! iibai ^ . f UaJl 
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* jsuii ^ J i-it=- ^u- ^ oi 

J^U J^Ji J«r ^ uji-! oSS^Lii x^j t i$^U LUlt, J^jl 

oUnl! ^ ^ ^itf jj^ fJuJ 

rj a; Ji>J! ii» jp itj-y fj^id, l^ju- ^ <s^-i j.ljSj .iaiyii 

,^111 0US3S j sja^ll U-Li olS^iil ^jb U>JLi oLCjy, 0 ^ 

^L*^ J (NETBIOS) j (LU 6,2) ^ (IBM) ^ 
oU-kJi JjUii is^Jt ^ | JO, (Token Ring) iSLi J 

«0> x^jj .U^ll hjL*i >-Vi JbJj ^asdt jj^j 

(Micro Soft Disk Operating ^j,^ jjjl ^jS\ Jj^Jj ^ J* ^uij 

**lJi«.l Xp Ja*i DOSjf PC DOS ^~>j System MSDOS) 

Vr-t**-' tfjJlj (DOS Version 3.1) (IBM) 

^ Jp (DOS) flfc) ii>-^S oiji-U^! ^iJly ji, .1985 f UJi Ju> i^j&lll 

MS flui^J ^Ja^J i-^-Ui -1^-) (J ^ J y dl £U lijUd! »Ju» 

.(IBM^™-!^ ^l^JI) PCDOS ^ DOS 

(Multiuser) ji^iUll bJbo. USlbj J*^J (DOS) plfe ^ j£} 

Ua ^j^ju-; 4-3$ (DOS) ^IkJ soJLJi iJUJl! otSLiJt ol 
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(DOS) fUai Jfty i-^f v--—j . gjJ* 1JU ^ iS^i ^1 J* -US if 

.^U-S ^i^i J DOS flfej wMJ' 

jjjU^ii ijJu> c-fUJal OSj^S* i^tjJ* jf«Sj 

J^t c^j pJi U .I**** Jjjja *M ^t^l^J J**iu jlx^t 

: jjU-, II ibJU^ (DOS) {Ual ft* 

, (physical lock) ^Uj^ 1 tJ 1 **^ 1 j (Extended open) jll LAj 

ijb^, J-kdi ^-»— ij (File locking) Jii £— jll Cr*"* 

..-ill! iSjUu 

SsljSJl :otjU.l ^ p** j^jj t^ljs- JS-^j 4-»ai«.l ji^-Vi 

pi 
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^Uii^fl ££-4«*j k^jjl .,<T^ V <i U U^lj? l-aU! <j**^ E^xij Of 

,^jJxdi ^Juk**ii Z&j+*r f j-*^ ^u—^ll 

f^* 3 J t/^J^' JU»^! ^J^*iwj {Record (Locking) Jj***J! JU5J J} ^t>J 
it JU*[ ^ J>*~Jt JUj| *I ja^b oU^JkU iS^h (DOS) 

: U*JlJ i£-JJ! oUi* iu* J*U i*jL±* 

aJUJI ACJtii JJOril up iSLill, Ok **^\ 
oUill i#j^-J*U 4lo wik'J (DOS) <3*\y 01 . V-,^., -r? aj jU*^ij 

v * 

iO>- J*Lp ^Jj U*™* tki iJUll olSLii! c~>J>^~4 £>Vl aJ- 

4JU^ J*JLi Jj*.Vil f Uii W *sJI c?J ( Disk Server) ^ydi 

^Jipt J ^ JsUaJI flfc oUSo^V ^^-^ ^jiil Otfj (I/O) 

tjUl! UksU v-*- c ^ UJil j" 1 * 4* '■^W 1 ^Uo^-i 
oUUJ iuaU citrfl ji JJ J u * JU ^ 1 ^ 

^iii Jb2i^ ^ilij ^Uiil i.J^ J-U Jl ^UUi J**!l J^J 
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FILE SERVER 



{2« 3) 



3ji* Jl^iJl J 6li . <*ULi ijU- {DOS) f jj^ 

Jj*^ f U* ^ c£j ^LiJi ^ ^ (DOS) r l& OS .-u«» U 

lM 1 Oii J>^ J* (dos) j .«i.,,»-h wSUiy t ss^ji 

.iSUU J,L#i J^i 
r lkJ i-~^it ^LjSli JjSi oLilll i^bt J-UJ iUi J 

oiw v^t nrip 1 f^jy ^^ii >^ e-Uj* ^ jj^ii 

Vr" ! W 6 s ** ^-s 9 - i (Shell) i^Jtit j\ (Redirector) JLiJLl ^L, J^JS 

vuu 4^' ^ f O^u^ 1 W f^s-- or 

<>• ^MW' r^-£ «i* i*Usj Ji^*Ji U*p u.ui «J[ j| 
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l^K (DOS) ■-i.JJJ J^&Jl ft&> jlAJJj oUiil J*U <>| 

^X-ii-JJ WUd! (DOS) wiSlfcj^ olittl J*UJ AijUdl J) 

c^>w*t JJiJ . kjJs^ *iJ SSLiM cJa*t Ji (NETSOiS) ijL**j 

6 Sa pf-Ji l^^i* J toll! l^OLSj u^U., ; Ja;3i ot^l^j *J*J^ ol£~tJU J ^tr Jl 

ibtS iJUJLi <£JJi ^ycu-jF Of oliJad! j^k* jf ^yl^' JUJ^Jll ^uJ fc » r 
talilj v?S^I oU^df c~*UUj *5Jjdl *bL.Vi ^Ukj Oj&U -uif i--J^. 
J plfcjl Jl ai* OLSUVl OJi 5-JUJLl tf^Jb j^UU 

i^aijilt ijtw *r^Vi 4) iS ^ ! ^ 
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ifju^ ^iy ^1 fSyei <JUJL1 a^t^U V»UV! JUidl 
ijU oUL5" v-j^>-j_ja cJ^I cSjjj^*" J*UJi j*i>o_j ^jjit iJUJJ 

v^JL^Vi £~* ofcjSlI 4jl iJWLl 5SLiU ^ptli jLSJl t-Jyu 

ii^Uj *Ut v- 5 !"*^ t£*U£ olXU i^yiLS oljLsU L ,^ a *** J?*? 

Wh-^jIj ^pfi^wi ^j-**L>- AjIX w^U- Jj^J 

(NIC) (Network Interface Card) i~Jl S/Ui! OjiS Jv»j Vjf JiJU 

(NIC) J| Jaj^ j»i t (expansion Bus) jl — * ^£1 
,(1-4 J£*Ui jtJI) aS^UU ^^a^J* ^^UJj ^L^l 

^tU^ *j^Jb ^JJij (NIC) JL? ^J 1 " J 1 —* dl tjp&^l wj^bM 

^ (packets) £^Mj ^JJ J] ilL^ji #)>*^ pi (Firm ware) 

J^i-JLJ (J^-j J-^J cM'V' ^ f*^*-^ (F^j?^ &l '^j^ 

Wlpj .iSlili j ^^Vl fj^l J^i^Vl Oj^j cS*U J£-^ aSLjJ) Jl 

Jl J*v (NIC) £ SL*Ji d$ vJU^J f^u iS^JJ! ^ 
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(NIC) J| iUU.t JJ ^ iuUJl f> U Jju, ^ 




(Nfcj is^u ^ji i 



ujyvij (a*>u i^^j L^^ir) hjj>s\ i(^y<x*s\ gjAjli) <t>^i( 

^fjjVS ujUb.i-fiUl ifcLJ J ^j£*lJL1 Jku^j! ^* jjlj (twisted pair) 
JJUi *i->^ elkiUj <Jj>ct (muJtistrand wires) Sjjii** tsJUi* ifeL-J ^ <fjiilf 

(1 Mbit /sec) V W! J -Mj 11 ^jk U oUU! J^ty 

.tjj ijjjj i*>Jt Oj&'i libdLj 
(IBM Token-Ring network) *SLi j f — it (IBM) UpfsU? ^Ub 01 
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,Li Jit *i> (IBM) ^ ^1 J=*J' *w*>* ^UJi <^L>S3l 



uttdl J^P 

i^jt t*ALw S*\& *jk* J-^j-* *iU~- ^ (Coax) igjjpJA J^^K 
J**£3i iJe^uj djj** u-X OLSXJt J-^ij i (strand Ground wire) l*^JL- 

.JjU *lk*j jrjl^"l ^jp* 

(JJL^U 1> o!>US3! ^ £jJ! ii> £Uj£*iw JU*jiU 6UJU£ OLtUoi iJU* 

S^LJftfS (Base band transmission) ^L-jJ-i jL-jNi ^Ua^ 
^ Jl J~<Ji ^ ijJL* O* (Digital Signal) 

iU JUJ ^ .(UJ JUji ^j^i^; ot ftkJi tJu) 

(1 Mbit/sec) (iSWi J c^LC* *kk) oUUU iJW JUj| oVjut i^LiVi 

. J*f 0^ U^B JU UVl (4) ^jlw (J_^U) ^jlcj 

J^i* (Broad band transmission) Jl—jVt pt&J Ut 

(radio frecquency{Anafog*Uitf) Lojy i^p'j Ji *i ^1 *jU iVS 

*J U i Jl tf/fv l*> ^1 f^Vl Jl Uj^ signal — RF) 
o-UU* tlj^-jg (Modulator /Demodulator — Modem) ^j-** pjjj 

^ 0^ f Ufc« LU ^j^i J^S 61 . (NIC) J^b UL^f (^S) ^ 
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w- «aL* (-LkJ! iiA a^-jz* 4j>j^ J^fj J^il 0[ . oUU jf i^jj 

. \ju jlJ Ji JjLy (5 Mbit /sec) ^ c,l,U^ 




(3-4} JSUli 
(Coax) ^jj^IJ J^fll 

t^jii Ay**} Sjlyr Ik^j *;E*i/| ^.L-sHJ iJL*if olSLiJS i-ij^k. 

cA&$\ CjJb~t y> (Fiber-Optic cable) <-iUVl & J^l JU, 

.sjUNt js^J ss^iJi jj ^ v>M <r^) J**- 5 ry J> J* 

^c^I3i,j^ i_^V Ju^l J»ttjj Of [S lifrjUJ Vtfj^i wOUUJi 

„ iULft iUiil i**- OjSyj C-^jJ-iJl S^JjO tt***j <^U-jJt u^UNi OjSu 

Aiuj LJttj 4UJ **** \J>jt w>^P SJL^ V^aJi vJUVi 01 ^ 

^Utfj ^U** 1 j£>-fj C-ftLjlf ,y* £jj ^1 ^ w*v*f 



^yhj L>-^jjJL ti™* **J& iu* 



t iJbJi iSL-tU ^Ui uL£Jt *l3*t-I ^a^i 
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t(star) v^j^Jl t ( Linear bus) jL*U 

. (star-wired ring) ifeL^Vi ttLi-i^ {distributed star) i^j^i! ^L*^>ijJ! 

3 ^|^S^ fljL^ ij^J f -^"^ jJasM jl*JU Ls*-^Jj^^i» O 

JJU*il *SLiJi Sj^^J ^ J r* L ^ > ' t(bus or trunk) J^jW! ^L-it; 

.((4.4) J<jJi>;i) .jUli j] 










— > 


L_I 






(4.4) J£JJ! 
^1 jUU Wj!> 



gjyl 5^ J bjlj Cij£> If ^JJij J~£il lip iSLsJl ;j4>-f jjj* j* jULl 
Jit Uj iil^ii OjSS tJ Li! ^ iJj-i i^-Vi ^ Of i^jV^Wl 

J J^ of . j^ji ^ i^. ji>f jj ^ j! uJi ^ 

JWS !i* t XSLiil ^ Jk^ U J^l JW J* ji^y 

J* 0^ ^ t!>#>-Vl iSjii* ^ c^U£!l «i» oj&j ^C-iJl i*jL». J^U 
^ SS\U a^j (( ( 5„4) JSjJi jbjl) * -oaJ 

cUiij A^kll JJ» i^j ^ IjJ JJU; U* if "ifj t jtsf »1 ^ JJ 

&*J\ Ais Jtii sa^ij J** ^ JW ji JW oV 

olk^* (Distributed Star topology) ^jjll iU^Jl L>-_>W*II l&j 
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J*+ Jl J^jk (hub) JJ>t iL ^ J JJLU ^ ^ 




(5-4) JS^J! 
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J** t^f* (Star-Wired ring topology) ii^L-Vi i**jsJ iiU-i L*^-jJjjjjs» Ui 

^.-rt.-^il ^* oJjfc dj&j C 4aU- J5^j ^ Cr* 

.Ajitjj Ija\& <z ,J Lf^SUj *Jb*Ii SSLiK 




If ■!- l J l L ? JlS ? JL l l WL?. l M I!I Jl BMW*l J* .. 



(7.4) J<jj| 



:Jafl> J^jJI vJl-J 

fLUs-l ^ tJ rtU Uj^I Jliij JliJUj ^yiju JL-j^ ^Ull ^.. ^^ j 
•liSVlj {Tokens passing) JjVjJI jj-p iJUli c^ill J ^>J*^ 

, (Contention) 
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Jtj* *H-y JL-jt J~SO) J^yJi js^jjj JJ?P v>La { ^ 
iWl 4 iUll SSLJI j J^p ^£ jsa (Token) iJVJl ^ej; 

>a of olWl vL oi .JU^I f ^ iJVaJl usj; VJi jL-jVL 

^ * JS^-aJI JL*r* (>* W U>JLi .U^Vi olSLi f ju^_jj 
iUl p>» ^ ijtil ji iiU ^ js- 

J.U-! iilsfc w.U_i, ^JU c^lU^ 

ja *=* J»^ ! J ^iuJ.! J (Carrier Sense Multiple Access-CSMA) Jj^jJl 
(Carrier Sense Multiple Access with Collision pal .^i-ti J^^Jl 
^LrfJi t-LiLS" J>-»jJ! J^U~l J _*Jt=JJj Avoidance-CSMA/CA) 

. (Carrier Sense Multiple Access with Collision Detection-CSM A / CD) 

C-*i i+K i+is^aJ ( >5UII ^ ittto. iilaiii oU~Ji a JL* Of vi_>-j 

JJ M ^ J* 1 * 11 ^-^U! JUL* oLUJi J* i jk^Ji ^ ^ 

^ Jj-^j f UiJ ^ (Robotics) (4V! DLJVI) i^ijii 

a^J\ oUjl5* 

^Ui 6L£li JSt (NIC) ASC-iJJ v~J! ijJljJl o-jl? 

: (Ether Net) 

iib* UU* (IEEE 802.3) oli^ ^ cJy> olS^Jl e Ju> 
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: (AT & T Starlan) 

* * 

tUijf ((fc5 ia^* jLJli i~?J$J*jk*J *U^NL Jjm*jJ| u*^JU*I ^4^«Jj 

%y>y ^U3i J^i U>Ji t^b^i f , c*lS^ 1 jUjNi 

flJLJj t ZbUf ySj* ^ oWl kj t (u^Ui ibL*t) o^ili 

S /liji ^ c~;b ^L* OU* tfi (Intel 82586 Ether Net) £^ ^k™. (NIC) 

: Corvtis Omitinet 

(Ether Net) £j ^ J*Jj CL-Jidi JU J ilj^l 
^LaU jlM W-Af>j ^UtfYl Jj^ii w^L-f fji^jj 
JU^i Ja^*j o« J-S l^So^t (802.3) olMly ^ 

U^if ols^tJi ^ ^ Ijl^Ij r UiJt id* ju, 

>jiLJi of J*^ J* dUU ^i^x^u iij ot .^xj 

J* 

: Gateway Communications G-Net : 4*ljJE o^/Ua*i 
i_la.il oLSLiJi oU^ ,>• {Gateway Communication) ^ , - ;t 

. (G-Net) 

(1.43 v>- J- 3 *-^ j^Jl! <_J*>- «LiS! i&J, (G-Net) ^ 
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(Z80) £y (Coprocessor) Ul^J ULU* (G-Net) Ojtf 01 . Mbit /sec) 

.CjLjJUS (64) UjJi SjSti £_« 

^ j^Vi fjSSj (RG-62/U j RG-U/U j RG-59/U ) ;iJLJt SftWi 
J**i viAJJb j ^-sS3l (IBM 3270) wj-U- olSLS J J-SOJ j^Ji 

. (3270) Jr^ G " Net 

:(IBM PC cluster) IBM <w~~lj» ijko 

jJl 4ii>V! JS^i £y (IBM) J -LUii olSLJJ! Jjf cJl* oij 

(RG-59/U) j!> ^ <*>U t£j_^ ^S-l jUlI WjW* fJtfu-J 

jjbj.ii'V b-k JUjN* J-*** OjS^j ti>« (300) jj» ofct-Jl ^Jb 

.Jwi (375 Kbit /sec) 

; (IBM PC Network) 4-**^ IBM v^-* 1 ^ **** 

is^Jt JU jUiuA- ^) (IBM) J iejJi aJU i*U iSLi Jjt 
Ether iSLi ^ ^ t(^f jf (1 Mbit/ sec) ^jU. ^oJ! JUjNl Jo*i 
U* ^i^j <>jM jUil *Listf^ll Jj*>j ijjUl fJ>^-J ^1 Net 

(2 JL-yJ Jo~j JU-ji LplJL^a-U (802.3) oli^S^ 

(300) jut> oUU, JiJ ijM (RG-ll/U) ^ ^ fOfe-S ^ Mbit/sec) 

: Orchid PC Net 

•jtp (Orchid's PC Net) ii\ . (Multifunction Cards) ajjo cAyl£ji 

(1 JU^i Jju-j *-LcTif! J^j fJ^-i t^b ^ Cj* 

iAJd ^UUJt Jia i^JUl (RG-598/U) gji -L^S, t Mbit /sec) 

(2,000) iUJ JaJL £^ cSJJi (RG-U/U) ^ J^?jt> <1 ,000) 



54 



; 3 Com EtherLink 

ti.T„.. U*ii SS^JU cUyij t^lii uL£ft <>* (3 com) S5>i ^ 

.(Ether Net) ^yW J* ^g-^j 

j# ijU t^JUij (Token Link) jr&^ -t-f ^ (3 com) obj 
^y. (3 com Ether Link) C>{ . (IBM-Token-Rmg) J»l>> Jij^ ^>J* 
J ^>j£S i-Ull olS^Jt J LfJiw-i (Ether Net) JS\ ^ SJ^t, 
(10 JL~,j Jjl~j *U5Vl J^j J-* t£f* (jiij (802.3) ^ L^U^i^ 
jL-ll L^^j tSj^-H J~&f flai«i-l> t£-i*U Jl-jb Mbit /sec) 

RG-58 ) o!sU£Jt ^ fiJti^-i (Ether Link) a} 

Jj& (RG-58) fSJiu-l jt»f (305) jJ- oAJUJl J*J ^ (RG-11 

(1 ,000) tSU- JSVl (RG-U) 

•laijjijl (NIC-Ether Link) 4C-iJ ^r'^ Ojl£Jl <jj 

j& JLJb^lJ! tJbfcj c <JliJl C~jt£L# SjJSIaM lJ'^m t j> I j ^jh-j * Lij^Jf icj^*- <J-^Iaj 

^ JL^! jjJUiu-ll xuiii ^!j^i^V1 aJU J <tff aJUUS! ASJU-t 
*>U1 j^kJ V {80286 jT 8088 ^ oULU, Je ix^l\) hjj£Jl\ ^^Ij^l 
(NIC) *i| . JUyJfl 3*r*i ( N1C ) s sW ***H^' ^J 1 * (Reset) X^LJ 

^jl^JlI v^ 1 ^ 1 fjJ-i ^i* 

.iiS^ll *i* ai (80386) ^JU- 

2<. t\\ i^J\ ifrijU IJjJ»- tj^ (3 com) Sffji c*>^i (198 6) J 
gJU* J* J*Ji ^jJJi l-i* .(Ether Link-plus) J (Ether Link -f ) 

(Ether Link) ^ u t5** M-UL s /iij (80186) 

*bVi UU (Ether Link + NIC) {^>*z~u .j*^ 

cMifi- J tjJS ^UH (Ether Link NIC) Ut 
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: Ungcrmann-Bass Net /One personal Connection 

fix ^ aISjj (Ungermann-Bass (UB) } SS^-i c*>^f 

cfoL^ ^yj t^L^t^JI w^ljjtjj v Jail oUa^ilj ^^-I^Li ^jj 

Oli (802.3) oli^lj* ^ Vj ia; ^g,*^! Jfcjll (Net /One) *bj 
(10 Mbit/sec) LjJ JL-yVI Jjl« Oj^y .S->J-i J^ 1 
OtL^I & (Net/one) ^jSj .jLA\ l^jyUj *UxTifb d^ij 

. <^Lal1 (RO-ll) j (Ether Link) (RO-58) 

.U- JLfVl jtiH J*J Lu-j jb*f (305) jj- J^Vl Jij ^ 

ji^ju J*Ji ^^^Jf (Net/ One) Oli idilJd 
a Ju u| .(10 Mbit/sec) oli iCJtfj (5 Mbit/sec) ^Si 

aSLaJ! (UB-bridge) i^^^r ^>k*^* i»y of mUsLl 

.{internet work) ii>-tJl!i 



; Token Bus 

J U>»i! otfLjJi (IEEE 802.4) olwly JJ ^ i^ii a J> o^o^- 

,(2.5 Mbit /sec) JL*jj[ JJbuy 

: Alien-Bradley Vista LAN /PC 

^iV vfij^Jij i^Lil olijSl! ^ (Alien-Bradley) 
iel iLw) otS^Jf iS'j-lJi *JL* ^^r^ .(factory Automation) 
oU^j (Asynchronous terminal) N SJJ* oUo>Jl cjtS^ij (MAP 
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wjL-l {J±*l-Z V^-l <jwtj a* h^- (Vista LAN /PC) 0} 

{JJ*z~Z \S *(2>5 Mbit/sec) J-X-*x C*UU-; JJfrj JiVJlll 

(^il jt-^W* *fe-r* J^'j ( tree to P°*°gy) Vs^jyUt 
^JLJ (T4) -uUJ J&JU ^^wii iXUii olSLi 

^•j^i olj^Ji <y (t'jj^ ***** (^^i ^ Jt=^ Cr^O *-tr* 

. flJ>a*L olj£ll (Bridged) J^j* 0* <,>£o 

• ^IjiVl ^j** 4^' >* (NIC) £>Ji LU Jj>Jl! OjlS3l Of 

Jjt *uLJ*- Jub Ot JLiu-Ii ^Aai^j i^a^M w^WJJ aJUJlI aS^oJIj 
(emulation) <J <t*>*ii jJ& i ^o^JJi i^j^-LM ^fJL^u-U v ^1*31 <U>«M 
, i^U-i jJUlt iSLsJ! ji iJULl Jil; JtttfKl -utSU^j 

: {Nestar Plan) ILJU 

aaJ&- J* W^&i ^ J*-^ jl' J ^ ^^t^ ( Net star ) jr** 
^ j^Oj iijJl jt$>- 0| ,JU*?Vl iljfj ^Ukii o»jb^ j^t^p tc^UJIi 

. (SNA) j (bisynchronous) j^tj^il JjSjj^* 

(Token JttaJi jUL jju ^ i^U* (Nestar plan) <UL* 01 

J*Aj JAujJ* ^ 0! t(ARCnet) JjSjyjJ ^ULI OLSUi jiljJ bus) 

0* J*J *Jl-j^ Vj^ 1 J^' 

U,t ^jc olSLijl UJU 01 .(IBM 3270) ol£Ji ji^ ^iil, (RG-62) 

; Token-Ring o&Jb 

*(IEEE 802,5) oLUf^* ^_™>- (Token-Ring) otS^i ouJb- 

. (IBM) 
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; IBM Token-Ring 
tSjj-SJI (IBM) v-~*i> .by iJU y^li olS^Jl j jjtks^ L ^ 
(4 Mbit /sec) J| ^jUJ JU/Vi Juu- oli ^ ^ jjU ^ 

fUu jii^j L^jyltf wuii ifouVl (.ai^jj 

OKj-tfl- t^f Oj-j (600) U> JiJt jju jj&j . (IBM) 

gJUtlj i^jli ^il^JI ^ ^IjiS (64) ^J! SJL* ojtf -o^^ 

: Proteon FroNet 

•js-jSCJl i__--l J *JJ oVUu'V! oUl. ^ ikA (Proteon) i^p gjzs 
<S> t> b i 1 *?- ^ SjW (Proteon) ilj, 0| .is^UX, ij^lj 

.(MC68000) gji ^JU* J* pfli fc^JI (Multibus) aA** jL^ 

tf^kf . (SNA j DECnet j TCP/IP ) oVjyji ^-U il^Ji aj 

Jjf (Pro Net) J| iiUi SST^iil *JU U>Jli iS^Jl cJW Jil 

Ul& (ProNet-10) J^Vi .ijijdl (Token-Ring) olo 

fU» fJ^i-Jj (10 Mbit/sec) jUji Jjur, Ss*^! ii^L-Vi Sii>- oli J^-Aii 
>fc JUauVt wAia* ti^^ii! iiUll 01 M k~.jS (IBM) 

fUU f|j*&~L J**JS (Pro Net) ol<-i> o^U;Ni UJj (300) 

J>*W jf ^ jf Vj^f ^UVl Ju^jf oUUI ^jLl jf J^i 

(Pro Net) <L~L* J| ^ ^! jwU Ot 1 ^ (Proteon) 5£ ^ c-iL^f Oil « cJuj 

. (Pro Net~4 j Pro Net-80 ) : 

i^xf t*-!a>^i ^4 (80 Mbit/sec) J-U* (Pro Net-80) d[ 

, *bU*f! iuljj oh oij^ A 531 5*^4j ^ ^ 

Oti£ j>j (IEEE-802.5) c-U^I^ ^ Jitji. (Pro NeM) Uf 
(Token-ring) Js^-Ut aSJU ijU^ ^jG^i (Proteon) KytJ iJUlt otSLJLii 
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U* o\ (8G2-5) ^ jil>JJ (4 Mbit/sec) Jjt*r J^Ji iJtS^ 

iLSLi; wii^ cS3j (IBM) JSVa <uU- fcitSU £j=il 

.lui tijljzU jULl (IBM) ^JJ ^ v-^!^i c^Sji—* ^ 

: (Star Networks) v^Jl oi5^5Jt 

jE y^f 4*J*JJ <S-JLU t^l^Vl (band wicth) a^j* <j* 

: Novell S-Net 

<>L£)S ^ jfiji Jfc*£J ftfci J* ljli Ua^ (Novell) SS>S gju; 

cjU*t^ L* iS^iJl oJU * (Netware) tp&t 

, iSLjJ] ol<Ji> J^'j^j 

(500 Kbit /sec) Jju^ olS <L*4S)1 L^^jiJi Noveil S~Net) f JtiwJ 
a^JI iil £b£ Jb*5* (7 ,000) 4^ J«£ J oULJi JkZj 

i}\ . iSL-Lf! J Ljwii o^>L5 ^aitiw J**Jt c^tkst ei&j Jj^ji! LjJL-f 

• ^>^jt ifjr* oU-Ux iy^* (S~Net NIC) cbjlf 

: (Network Servers) : aST.^H J*l 
J** oik* J*iU ^ iJUll iS^iii iib^ii ot5. : U:lt iJLU* ^ j£ 

V 1 ^ *j* J* ^ u ijS* J** 31 L*jM M oUUadl ^ gJU; ^ 
>-JJ j^Ult Ujjf ^it ^JUii ^yJ! J^Jl iktf J^U t> . 
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l^M (Queue) j^U> J fJ i JCi, J-UJ oUt 

cr*~ ^ t ^LlUU J*W U-U* cbU-j t( ^U^U 

.^j^li ^ oUWi JL^ f ^*ifL j^Uj ju^ ijb^fi ot^Ji 

iOiiLJi ^ p^lj JU^ J*jJ! J^U ^ J5" pl» 

ib-Ui* J** oik* ^ oULJl J.U J^JS J* 

J^y ^ i-mU J^U Jl ;JUiSi J^Jl olU ^ ^sut J^y a> .L>!jj 
(through put bottelneck) *bf J i^U^i ju^ Sl£-t- *ia£ oi ; oSJt L4& 

: (Server Alternatives) J^U JJlJU 

J^iut; ^U*; oLft^ iij ^ jJUJLi iSL^U J^l^ 0[ 

JU-jVIj J. i: ... Jl Jj^It loVUrtl oUUp £^ g^Tj tiSlJJl 

4JUJJ c^tS^JJ iu^ J^ly* ^ta^u-Vl -ouLiJi ^...^ j^U U^j j, y»j 

Uj ^JUl (micrprocessor) JJail g-JUil : (processor) gJUii _ 1 

.4Aj£-l J ofcLJ! Jay 

^ La™- s^jrf js^i J*^ vjM' : (Clock) i*LJi _ 2 

, (Megahertz) J^j** t£J& 
/ ^JUli <&j*m SbUl i JL-f {jf> SjLp : (Wait states) jUatJ^f! o>VU- — 3 

(random Access ^J\j^±*S\ J^jJl jSjia* ; (Memory) Z^\M\ — 4 

t i»0^i (j Memory-RAM) 
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ittljiU JUo^H jjj*- ^ iLJL* : (Expansion bus) — 5 

jf w>*kU l-U ijSljJl i^jAJ ^a-J ^Jtj iS a±*jA\ (IBM) y r U ^ 

.t-^UJi i^L-Vi ^ctsuVi jlUJL J*-**; 

(c^ ^L* iu- J} v 1 *^ Sj-Lit) Jl : (Bus Width) jUlt iw »_ 6 

;{IBM PC XT) w^-W 

^JU> ^ iwUJl v^Jji-i «*u a} .ft^Jwxl! aJL>JU c^IS^-UJ (entry level) 
olU lJ^JJ (J** oLL*) ^^ai^ 0 2 Ji 6 ) *>* (8088) 

(XT) £^ vj- 1 ^ 1 cJSLUi foi^jf l.ju* ..h:;«U 

. (Intel 8088) £jZ ; gJUdl _ 

.(^f JUJf) c^L jJ-S" 640 :*jSIJU1 _ 

. d-j 8 : jLS\ ***** 

:(IBM PC AT) w>*UM 

. J^US tk^lt 8088 £_JU. 

G^je* ^s* 6) J« ^JSj (AT) jl> ^ iiiijdi ^-iy-! 0i 

VJ- 1 **; lH 1 (100) -U-, vj** *JaA (24 Jj[ 12) I^ISO^ 

■ G^js* 8) Ap^ oli (AT) 
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UyE* *>U15J pjjs l^SLc (AT) jljt v^l^ *bVi Ji JiUij 
jjjjl gJUi! ^ (protected mode) jjSt^l pUk^J J^U- oUUJJ 

. (Intel 80286) 

. (Intel 80286) £^ : ^JUli _ 

♦ 15^- 8 jf 6) Uj[ : <*U\ — 

. 2 : jlliuVf oVU _ 

tJ (^a*f Jb*S) C^L IS^# (16) tijSUJl — 

;(Nestar Plan 5000) u-^U-l 

(Nestar olSLi iUL- i*JL* i-tsU (Plan 5000) 

.J** ik£ (50) iUJ p** S^Ia v t (IBM Token-ting) plan) 

.{MC68000) £y :^JULI 
^j-jb t£L* S :i*LJf — 
:jllfciVl oNU- _ 

Jt>^ C^b^ (512) iSjfflJU! - 
. (IBM PC ^* iiitjdl i^Ij^JJ jijuj&j) ^iyu jL^* _ 

.c-j (32) : jL-1! _ 

: Novell SUNet Server 
(Novell S-Net) ^jJ ^ J*UJ ^ (S-Net) 6[ 



O^L£ ik-l* JyUIt SJU w^U (24) S,Ui Jr+jS 
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:yjU 

(Motorola MC68000) : gJUS « 

. -u5) cuX IS** s : s ^IJUi _ 

.Cj 16 (->^) :jL-l! — 

: Novell 286A/B 

U (286B j 286A ) i*aiS J.U Jbu 
{^AH^ ju^- jjl ^ydl of t jiJUL*Si* uf^-jj-^l^" qIjwS^jj t(IBM-AT) ^^ap^wJl 

. (Intel 80286) £ji : gJUil ~_ 

j! — • — 



: 3 Com 3Server 



(3Com 
(3 



^ISL-i t^ifc J^UJ ijU (3 Server) 

J| (20) ^ J~^> fjbw (3Com) tEther Link) 

, ^xJa*li ^judlj iL&}\ o&^kdl *JU- Server) 

^j^Ji ^-u. oU, Art asLjJi joiwuj V ^Ji ^ivJLiJi ^ ut 

.JSLjJI ^JUbJ jUc^ (100) jlL J^y ^ 
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:LfjlI 

. (Intel 80186) : ^JUS _ 
-(^^oif ju»*£ c-jU 3 iUJ £r^O) ^* 1 ;S^iiii — 

>y ^JS ofcjSlI <>- Uj^f LUU «£JLlJ 0L£JI 
.iJUli iC*Ji JJui; ^Ub ^li JLiiJJ ^fjj te^ 1 * 
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iJ^Jc — JJ yiiil pSlSLJt wjL^jj tljlS^S ( t yJU) w*£jj 

J ^ _j>-VS <wa><*tji ^~*\jJ-\ ^ Xa~ * g-* ^a^Jiil <ii^j**W ^ JU^j^I 

o^U^i Jp *>uJJ UiJbM ^fj^t ^ Uti dJiJd J*-y eiji5' 

^l^lt ^JLiu^li ^JUJj (Multitasking) Sja^udi U\y* ^Syj ^ .iSwtJi 

^JLiu-Ll *XjcS Ut Jb*4j jsJU,- J IaJvCa *J£\S*j OlS^Y^i iS** IzJLmzkl 

K^j^i^l Oh *^l*^i>-*i/i £>} , (^J,.d:,..,< sjlp JJ ^y* ^JU-« SSjLJL* 
oO^Jdl ^pjb ^Jtfl *SLiJl JJuiJ flk* J&Ij ^UJI 
J^l! JJ^ift fU* if fJUli ^JOJ IjJ^ ^UL- ijj^ K^ii! J* siid! 

j> <S-jJ( JlJw ^Usu Jli JuiX-il JlOu if^rj £y ^o^i3! <*-^gbM C^U*_JauJ 

^jj^ii sij^j M^UJU t .il... r ^.li J jsVi j^jli j^ii 

: (Network Utilities) iSLjOJ g-f jJl 

iikUS oti-JkSl ppjl ^ ^ JS^i, *£^J! Jj^ fix J^c 

,t$-Ui^,i ^jL*t f£»*u g-'U 11 fJi Jsfcislt fUiJ ui .fUUl 
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^iS^Ji JtXZS J ^ g^U^ j*> (Utility) ^JiLl ^J! 

J iJLdl i^^jM £^Jl ^ iiibUf olvJdl iLU 

<^r^ <>* jiXii^il ^ :oUlLt J^U g^Lr 1 ' - 1 

^^U! ^ ^oJlj ojaLj sj^fc 0 ukli j^u j^L^t 

*-*J^- $ u^W** 1 twl^ 1 u-*^' <J* (Directories) 

^Ji (£jf , . X t B t A ) vikAl (Drive) (oU!^*JJ) Oj^-f c1jl>j 




(Jj^) <JJL~£j A-a*L! J-W J cJ^> <JU <jp j&j (printer Buffer) 
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(2.5) J£U! >;!> 




(2.5) JfiJffl 

Wife ^0*wl 



Jl J y^jJ! oUI g-^W : (Login Utility) ^»JsM J y^Jii g-*tijj *~ 3 

3JF *jLa ; directory specification ^^iJl oU^t^ i*Jb^ g«"lSjj 4 

^ 4j*1 J ^JLil viUi Vj**^ (public director) oliii! JJj o[ 

^^k-tJI JJ ^ ^ J^jll o 5 ^ if 111 J^' ^ j+ (private) 
JJjlJ! j* (shareable) 6jJlA JjUt .liIJi SLAS otjU*N 
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. Jj^Ij cJj ^ a^Ij ^iu^ JJ ^ <^ <j£c ^iM j^i (Hon shareable) 
i^lisp-VL ^jJk iSwiJJ v^o-Usw ^j*-^ g^*^ : (Locking) JUiNl — 5 

^lJUj LjIUU JuJl £jJb » dill *jJJi Jjai AiU i^ile 

:The File Server :cUUJ kJU^ J*U 

J cAiiil i^Jb^ J*W JSg^ c^-^t (MS-DOS 3.1} i^jJi jj^a* 

JJ^Xj p& ja JU> . (DOS) JJLSsJl fU» tiiijdl c^lSOjJi 
4 (IBM PC) t-^t£- ^LUii 4SLJD! : i~>Ui\ *Jj* ^Ji iSLjJi 

. ^ JLidf (Novell NetWare) j (3 Com 34) j 

: {S a^i\ IBM ^j^-U- ^UU 55LiJl 
IBM PC Local Area Network Program (PCLANP) 

^IjS ^ , (Token-Ring) SSLSj ^*>^JS (IBM) w^l^ 

J»> ike JS3 .Jl^ t^ajij a*-*j ^yjj Jl^C-Vl 

. *J fcJbUl J*aJ( 3k* J* (PCLANP) 

as/ J*^ ikU-i ai l5 .«>*ij1 ^ ^1 

t$t d[ .-o iUtdi i^-Vl d-to-j ^ Jtftjf jl^Ij, ^j**^! ^.U-t 

i^iuai t«*Aki! jf uJUrtii ^jtiS <SjidLi jiLail J* jk-w ^gO^ ^j**^ 
iU^*? L*S^r ^^ai^iJf !JU fiai^i ,y J-^ 

(PCLANP) Of J* i^-lijJl ^ c^-i 2 V J* 1 -^ - J** 
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V itJjLi J*l* * J**ll it* J* (t5Ui) UU^i ^rjll ^^i^JSJl 0} 
tijU^I jjj* oUiSj (PCLANP) ^ jaLaU J[ ^ 



: (PCLANP) ^laAA^tj v yti 

OpL»- ^pJb Uu^ *jo3 j( Ua™. (PCLANP) ftji*ij oUI ^ 0t 
^JIjJ J-ou ^ (Installation Aid) ^JL>*^*Ni 

fiJL£*i*/jf ZjikJ+i Jp-lj* tSj^J (Menu-based) LuijLiLi 

. i.f,. jrtl o^ljJlj (PCLANP) 

.AS^^-til ^i>sUau* ^Jj^^L ^-a^J ( ^<a>*Ji <JJ j 

^ ^US^J ^ (SUSANPC) i5 ^JUi ^Lj^U Jtt ^1* 

<*UL £-*UjJi fjL* t^iJL^Ni flat j ,(SUSANPRT) f^^l ^uliJi 
(SUSANPC) ^Vb ^JL3l dL^U J^i <Ut dU( Jl^i; 

flJLi^l of jjJLT ^ (SUSANPRT) UM> ^ il^sJj <ifj 
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i (NET USE LPT3 \ \ SUSANPC \ SUSANPRT) JU*| US^ i*AU\ 

Jr^ * (batch program) oUb g-*^ J S^U otjWjM *Ju* 

61 .**-J' f>*U ^-t^ 1 Ji £*>M ^* J-^ **K-JJI 

JUrfNl Oda^t (J,^!) wJUJl ^ijl Jp (WORDSTAR) 
JtA^ ^jA- 1 tUju>-V iijU^I jlpj i(IBM) >T ^ 

, ^ A.i.: .U I>*JUl* oliL^JaJ lij -ULp oULt ibfjf 4^1^ 

oUll! JJa ^(Oia^lj jji^^J £-U*JIj iw*P yj u l tf ^y? / siLjJ UjSi as ^ui 

^1 f lai^l o[ .id S*ljiU JJjJ! oUJu ^ ^iL J* J*^ ji 4 ^kSjlL* 
.^Olii J !*** S*!^5ji oA/^ Jj-^ 11 (DOS ATTRIB) 

U* JJoJ! J* #»! ylU ijLu! ^U^V! «_JUJi J ^ 

. JJjJl fcijj^- j^-^f! ^j^*Ji (j^i W=-f 
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: POLAND Commands : (PCLANP) y^j! 

iSLiit Sjk^ij (Commands) \yX (14) ^ S*^f ilU 

oJU tJyuj jrjJb (1-5) JjjJrb -Wj^j 



(1-5) JjjJLl 
(PCLANP) y>\j\ 



J** 




NET 




NET CONTINUE 




NET ERROR 








NET FILE 






tjtei ^oi«i-J ^il Jst-* ^ iJiJjjf £7*-^ 


NET FORWARD 




NET LOG 


^UjtUjl^r Ji J^>J i^UaJt oUdjf *J* 


NET NAME 




NET PAUSE 




NET PRINT 




NET SEND 






(jobs) i^SltjJt (*iL*l) jJt*- 


NET SEPARATOR 








NET SHAPE 






^JLdu 1JU (Parameters) ol c-J^j *5wiJl i-JjA J^U **b 


NET START 




NET USE 





; (PCLANP) JUc-ii 
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(DOS) f U*; (boot disk) S^i gj .^.^jji Vj _uju J** 

Ol liij (DOS) fife J (TYPE) ^Vi 0,4=, ^Uij JJf ^i 
Jpj ^i* c^UUU uOJi & UL* U»y J*JJ (ao) >>Ui* of 

^UiJJi wiU ^lu^-l .(Link Instruction statements) J-^jJl J^- 
*i* jaw. Of JU J* (a,3) J* v^j 1 ^- ^ iOlLpi ^ 

-cf la* U jJiI> wj^-U- Ju*i-.^f ifc-^ ^jt** ^^^-at^Ji wj^U-i 

. «JjJ^ J^UflW J£ Jj**}Jl ^ ^jSU^- *JL* J 

*jt JtM-Jj flJa*^- L *i»Jb«^ oUUJ JJjJI 01 

.(BATCH j PROFILES) ;l> (Subdirectories) OtM* J* 

JjUJI jLfcJLI g^kj* oUJU OS (PROFILE) ot ^ j& 

oUl* ^^1*7 (BATCH) £>tj (user-modifiable program files) JjJjoU 

. (BATCH) ^p^-J.! >JI JJoJt ^ 05 j^Uaii Ji ^^^-U! i^W* J-^jJ 
!Ju 0J .La^f JJjJI IJl* dji.* iSCJJl jdj^f L>li-it Of ti^- t itU 
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-u^S 6t jij>^l (Document) (Jbj) ^a] 6^*55 Ujup 

iUSJlj 5*1^ ^<x*L* ^Jj» ^jJL^t^j Oi jl tfUJl JJjJl J 6i ^.la^.j 

t j**i Ji*W j| 6>>*U*~ Ji ^ JJj^ Jj^-Ujl I ^JaAij 

Jj^Ii jjX^-U Jl> t> ^ ^ (PCLANP) g^U^ 61 

fiJkki^\ Ai^i tJb»~lj JUi^-r Jj-^^l J*-^ l*f , cA*L* JJa Jj 

JUiVi lJU of . <.a^ .WtII o^fijJi <y (DOS) fU» J ^illi Jliil 

* * - * * 

l^j^- 6jj^ j^Uwl J*S ^ J+w 6f cA;L-JS 

6y£j Ui ^JJl jjJUtf^i! SaJUdti OULJI *Opli J^JflJ (-^j) Jl*aL^I 

J j V-^ ot itL-j <£j± tiSwiJi ioU* JlwwvL (4*3) ^A/* 

rfj*^ oi^ ipLUl ILfej 6j tJUdl 4%Ja; J^U- ^ ^Ikll (PRINT) 
fcwXrfJl ^ jiJi Jp ii)* 6^- cA;LJi Jej^ .(Spool) IJUp 

*Lfj| Jp Jo? <*"5fcp (^j) J^ji / ^* cr' r "-jftili 01* 

(Ctri-AIt-PrtSc) ^U. Jp Jk^oJl ^ (end-of-fiie) 

: (3 Com 3 + ) f 

(3 Com EtherLmk) t*>tll ot^£lf ^p^ IJU JS^Jl Jj^t; fUia 61 
.(IBM Taken Ring) tfLJij (Apple Ta^k) v(Apple) Jjt 

iCm oUKj oUll! XJjf J] J>^>^J^ Jtji>- OjXj k (PCLANP) 

Jj^Vl J^aji ^-Ji*^ (Share names) aS^l^II t^VU *jJ* (3+) ^U^; 
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j j j* *j>L*IS> ISjjJdA ^Ji\ *JU juiw.lt iib>Jj j*LA\ J-^y viUJLj 

. (NetWare) f U» J ^ oUs^ wii. 
(PCLANP) fit; ^ Lv Jtff JSLl. {3 +) J *SL*Ji J-U wi^ 

*J Jb-Jj V-***^ cM dr* (Concurrent server) jjjiJLif 

J*jJS ik>*i . ^ijj vU-Sj cJj J J** <-o>- J*us -uljc^^i 

JUaaM / O^jjl^ i*JksU J^U t (Ciient) J^jJi ^trtl Cj( 
Otf 134* t^tjsJl J* J>utll UasU J-U, vi-j^i . ^ dUbj 

. j J^\^S L^ojf ^J^tj <_5 ^j-^ * t«j^vwL>^5 

;(3 +) fU* flAfc**! 

ot-iUj £_J£sil ^UiJ (text editor) ^^aJi ^X* J* tsyJ- \£ t ^U*JI 
J|(Unks) o!3U»ijii jUil (configuration) ..jj^ 1 *^WaJl 

0! (3+) fUU J ^U* ^ -O^i (PCLANP) fUU J iiU-i Jfij 

(Domain) JU»JlI *v-#-^' *M ^ ^ *>* J* U f~* { 

J* ^j-"" 1 - 1 t (Organization) v-^jiSb 
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SALES j ACME) (jL™Jt *y)>> J~*^» bj-^-ti yju .J*Utt ^-iJ 
^ J£J ^ (SERVER! j ADMIN j ACME) &SjSj (SERVER1 j 
idku JLSf ^ljU*r—i ^Jju (3 Com) ^ g^atij . a* i^»U- jj^* 

^-i JS3 JU Jajuii ^Uli flJL*£~4 bj£i 

i*j>- : (Services) oUasM ^ ^ JI ( 3+ > f 0 * *£ 

(Route) jj-J! Jam ^j>"l olu^ (£-*Lri (^ + ) fU**k - i£-Jjt *ju jlp 

.^jrfCWl ju^JIj J^jJI liL.trll ^ ^Jlj (Mail) Xjjr, 

J*W J i^L t^) -(AT) £ji i-o^ J#U ^jf j^-tj ^^w" *-^U- 
i*Uy u^b jl* Aif (3Com) 4S>S JLaJ ((3Com 3Server)i*Jti^ 

JLiu«* :pjh (3+) JBLiU J 6jS>^ ^JLiuJU ^ g-ljjt <i^>tf iit* 
J Jjiir ^JujL-JJ ftNj* j| .^U3i JLh»JUj (administrator) ^aii tiiJ^l J>-t* 
iliJi xx^ ^jJc~>* 4^^* .i£«iJl u-iSli>jj jL^Nl oLji— • ^Jli^Jf 
t (3N) Je*j£ pi jjj* <J£j ^aiS p^-i JLwc^L; iCjtJi J[ Jj^jlIU 

33V LOGINWfserver namc][logtn name, which is ADMIN]/ 
PASS= [passw*3rd ] 

3N ADD OSER [user numcj 

^1 Of j>£\ . .j (MODIFY) ^.Vl -tin. 
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Ol ji^li ^ (3 +) ^Uii ^_JL!ai tJjJ,^ JUi_w* iil^l oUI y>-| ^ *>s*Sj 
J*k j*** 1 ' * j *^i^J! J>Uj j tJ fr,..,AI ojl>- J.U 

,Ui! Uk^V .iJ>£- J-b J£) aSjUII dkpjj (3F) wilii iu* J-*>w 
d ^i- t^u JS tfcJbc* JSjLL* iiUur C)t j£c JL&-^J( oUlii JJi C>\ 

^ UL^l ^Ljis j£s(DO$) fU* J (ATTRIB) ^-Vi JUc^tj 

; ^ U J*i; c^L^ii *jL*j JJoJi ^-i ^ JJaii J} J>^^!t 

.{iaJai ft*lj*U <3j^-) V*>*^ — 2 

bj&Ji coliUi ikY ^ *l~ibU ssjltl\ ii-u**uJ 

jOi^-J Uju, fS 4<! jj^l i*iSj ^tlLi iijvt 41p ^ IS>£» 

. j^^S iJU^ (j-— >J (Link) 

<SLl)l oUU JJj^ J*jJ! ^ Liku ISijj dia^uw j*Vt iJ> C>i 
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^ii \£ (3F UNLINK) JLaJVi ^luJ JJoJ* ^ J^JI Jjj, of 

.(Logoff) flfejl ^ JU^I 

iSLi J UL^ w^UU <bt UaJ J**^ Jki (SHARE) o£ 

T J* ibVl .(DOS flk J Uuf MKDIR ^Vl J-wc^ 0$) .(3 

^yj*^ JJi ^i>,L > *i^b (3COM) *Sjl gwA'Jj toliJaJJ c^UU itat 

*I>J .jf^* oULJj i^j-^ cjULJ c^ULJl cjUI* aJ^I i±jiJb*i^l ^SLr 

.(J*a» uljiiSy ibljf (^!j>^-Vlj u\jM JjJb- oli) 

: ( 3 +> fUtt.^t 

(Name Service iu^l ^Ijt* .^ijVi <>• iibfc Uli^( (3 +) ^tkj 
J^-Uilji iJiJ-jt uL*^} ^Jti^-J (3N ii^b ^Jtj) Commands) 

. (entries) 

(3F) 4^JL 

tir*^ (File Service Commands) oUli( i*Ji>- j^tjt 

(3F) aJwJU j«t (Print Service Commands) i*U*JI <»J^ 

S^Jji* (HeJp Facility) *jl*L**U IjJA^j i-^fju aL^j iJbfcj 
0* ifl °bt^! ffljS fUB J* (3 +) fife ^ [S oLyJuli 



(2-5) JjjJLI 
(3 +) f U* j+tf 



3F oUUi i*Jb£* Ai^Jj 

3P <*U*!l ooi iljb 

3F LINK *}jJl* oUl* JJi J1 J^jjt 

3P LINK tf^JL* Ji J^W 

3F UNLINK Oy- i3 j^* ^UJU JJ*, J^Jl ^ J^^Jl 

3P UNLINK <5^L- ^ J-^jJl 

3F DfR JJi tip- t^UjJLu gljaj 

3N om 

3F SHARE ^ •JyaNj f J* ilW J JJojt 

3P SHARE W** ^ i«U*J ^ 

3F UNSHARE (ftjUU) *Jl j=JU ^Ji^ 

3F UNSHARE iS^JLJ ^ I* 4*iU* J» 

3FMOD (JjV* ,5>l^*U) ^jUJLI ^ Jijis" Ji-u: 

3N MOD j— VI J iij^ 

3N MOD DOMAIN f-Vi a-Js* J J^UT 

3P MOD JJj^ Jd^ 

3F STAT J-^ oU^U* 

3N STAT ^Vt *Zsl*jU* 

3P STAT AwliJi o>UjU* 

3P QSTAT injlM j_^U* gljaj 

3N SET ^-Vt iOit ^jjUIj cJjJt 

3P SET <Jj**0 t -*^ ^Wb^ 

3N DEL (*~"V1 ^ <>j^$ i~i±*< 

3N DEL ALIAS J- (j 1 *^ f-Vf) wii^ 

3N DEL DOMAIN r"^ 1 ^ 
3N DEL MEMBER 



3P DEL J^ 1 ^ <>* 
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To: *Anrttf,at-mostafa*com 



3P MOVO 
3F LOGIN 
3N LOGIN 
3P LOG FN 
3f LOGOUT 
3N LOGOUT 
3P LOGOUT 
3P STOP 
3P RESUME 
3N ASSIGN 
3N ADD AUAS 
3N ADD DOMAIN 
3N ADD GROUP 
3N ADD MEMBER 
3N ADD SERVER 
3N ADD USER 
3F SHUTDOWN 
3N SHUTDOWN 
3F SHUTDOWN 
36 

3B BACKUP 
3B CANCEL 

3B DIR 
J ERASE 
3B HELP 
3B SERVER 
3B STATUS 
3B LOG 
3B RESTORE 
3F HELP 
3N HELP 



y^S Ji^i 
(IBM PC} 

j^cm^JJ j In aljjj 

Jaj^ (Ji^-) iiU^i 

wiAii j| j>1p 



(3F SHUTDOWN) Ji. 
(back up) KjLJt^] <^, ^}\ g-AZj* *1 J£>1 

/UU)f» ^-^1 *^Wj' ^-^^1 ,UJj 

(^iU^Vl JI ^jiU^j) aJL^N^ *^**^Jt 

(aJ^*^ i^Ji £^*>r) (default) ilull i*~uU ^wo 

(iJU^Vi a>**-jJI jlf^ ^ 

(LftLaNl *s*k**S >*"^ J^*"* 

(vU^yi g^^ri) *>*^Si i^jpi oUL* 

will! A*jJ- *Jl_-j> fl Uj^i 

i»JjL *ju>L*AI aL*-j *U*al^I 
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3P HELP 

XCOPY {or 3copy) 
CPRJMT 



CjUU* 4>Li*j a^Uuv 



:(3 +) XSLi JU^t 

(^UaJ! Jj*£j *J ly* jJ? vlUj) -L^UM *^La* a^jUJl i^U^.nt jjl 
iw-Lili ^KjLiii t^jJl aJ olUlt ^Uii CjUijJi ^_aL* JUx^X 

Jw*)jP JUj^H ^ ^ta**f *^ J - **^' iJUj* ^JUbSj S^U- 

J**£ t3i ^wJaiw *i->- Jix^* w^Unf Uli iSLJbil ^^o^^JLji ^*-U-i 

fejJM ^* ioUU J| J+pjt of -Uj U* vAj 

Aijj (Dot - Matrix printer) . iJaJiJ! i*jUJI ^ Vo* (letter - quality printer} 

^Uu J il *\fJ ^yh^Z ^7 tj&j id J otuU* ^ J^*^ 

.(iJiSUj LPT2 j LPT1) : Ji. (DOS) 
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djS ills- Jj dl J-Oi wtlil Of i^>» c^UjJaXll J^U- 

^ Jl v-*At <- J *m J CjUIII 

: (Novell Advanced Net Ware) ^ 

p& & (Novell) K^i odfiU ^ fJ2dl (NETWARE) flk ^ 
utLl oU^Sit ^ (25) ^JS\ <JU*^I ^OJij <S^Ji Jjlu 

.^-fijJi J^oiJi J *jj£ilt iJUIl olSL^JI ^..A JuUi! xS^LlJ 

JJLU ^j* l^jtf; iw-U^Vt oUfcU ^ (Net Ware) f Ik j^J* 

^ ^ tttk* USL* ^j(3.i) jiJu^^i(DOS) flk; ^ iaijdt iSLjJi 

*>**-f * (profile) oJ^JU wii* J^U- aCjUS jjjImJl Jj^^l 

* 

^jJlj U— -j (NetWare) i«a>^ J*l* 61 

iSLiJ! J o-Ui* i*o>- J^f^p ^? toliiii i-o>- J^U- oLfl^ J U.Tj 

^fj^ J*^ ^ya^** ^ ui Oj&j 

u/ULJi Ji Jj-^jU .{initialized) ' fUidl ib^i xp (i.^ J*U / J*p 
jjPj iS^Ji Ji J^aJI -uiud! J* *£jJJ UUli J* ij>JLl 

J^jJI iaA jlj^II as^Jlt ^ULl *-iUl iiU J^U 

^X*)f Cj* ^W 1 O^lr^ cl*^ ■A***™* of y 

JiU ^ ^j* 11 a* ^ W ^UJ 

(*^V (Net Ware) yAji ^3*** JjZ 

,4$LzS\ J*^ ^* ^>LJj jrb^ fAiwJ : Session ^- 

t oUilS aj# oUill iiUV : Filer _ 

5 
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(Customized Login *^JU Jj+i ^ g-teV J j^l : ^JU<u-l I^jlSj : Syscon _ 

. (^j*aJLI) UjJ>d j t Script) 

, WkSi^^k 5jbV : Queue _ 

. fUttL ^it wSU^JU otjL^ jjty iiJL^Y :Menu _ 

(Command - line interface)*^ k&Aj ^ ^S^t ^ 
.^f ^ti" Jt ifltJl £~* LUIS ^ijVi J^o; if 

.iptii (^iJ[) UbUzH utULt 5L^j >.p 
:(Net Ware) fU* ffjbkU 
^Jl ^ SjkU oijUel ^Jl (Net Ware) JJ^I f lJi^L-V 

^ (16) l^A S-iLi ^fisu lJ^-p fld>i^Vt aJL* ^ *j**S 

OjSL-* fUtJl oi. c^iJbs^ J J^c-Ii ^lii JL£i! jb>-ij a^jt 
^* jif i*jjf ajUJ iijj <jJki£*Jjj t jL^^i iJU tix> iSjUyjt <^ 

teJjtU ot£JLJl ^oJ . U^b «i*Ub*=-^ db.Jt>> J*U J| olSCjJt 
oJu Oi JO 5Jb-lj S^. (shell) ^iJi^-^i g^lij* JiS jf JlU 

JI £^ ^ ^taS3 3Ut U J-*li oU** OV *jlk. UJI 

4 . J (shells) (^Vt) ^ 

J* (SYSTEM) .(MAIL j PUBLIC t LOGIN * SYSTEM) 

^'jL^'j li^b- ajjJ ^Jii (Supervisor) ^Jytib 

^j^t (Syscon) j^Aij* JI ^ fl^Jf Ji J^oiLr c^yit ^ .hS^JI jiU^ 

J^jJt 3ji>j hj^^ Mj* ^**^> ^jJc~S\ Alkc^l pz>j wjiX^A\j 
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<-iJbU t(creat) ^EJU£«/lft *(open) ^Juft t (write} iUSCll t(read) 5*i^iJt 
SJlSL^ jt-tfj t (Modify) J;-bcJij (Search) £*«J * (owner) <L£Uf t (Delete) 

Jj**^lt (3.^*^ *J J^-^J -JJMjtU ^JjJXj ^ tj^**^ J^) ^? 

iJLU* oUU oUL. JJ^ ^\ j& g^&h l*\jaH ^ Crt**^ — *^ 

Ua>»-5 ij\ **\yti\j 5SjULlf fJLP ii^s* kJUJi J i^tw* ^jpp&il 

J** jus^i c^iii AytJi ^ ^jUii ^ oi • <u s >4 

Oi J o*^ (Sequentially) L**Uj will! ^^jU jUi^t j* jjJUiuJU 

^J^JtwiKl; pJij JJj LlAiitl itaf Xir.«JiJ ^J^jd j i JJbj JLiuJ.) 

J** ik* Jvf of l_S jJd! ^ (Setlogin) iajtl jUJ plai^l o| # o**<* 
JjptjJl j^-f ^U?j v^^"' J**- 11 *J ! 4* J*^; ^ > n 

: (Net Ware) f &* ^Jjt 
; ^ Site Jl {Net Ware) ^-ijt 

j*X . (user) JLii*-iSj (Supervisore) lJ ^illj (Console) i^i 

*Ufcjt^l ^j^^Jj i-S^iil ^UiiSj UU~! oUUJi i^jU 

Jj5- s^ia**J!j JjOaJj JjJ>ci wijJiii OjJ&j t (Diagnostics) 

fU JS^j oLiiil ijl^ SSLilJ Jj^jJl ^ a^iuiS U t U 
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. (Net Ware) fU» ^ f 3_5) JjJbMj .<J^JU 

(NetWare) fUU ^tj! 
(Console Commands) 



BROADCAST 
CHANGE QUEUE 
CLEAR STATION 
CONFIG 

DISABLE LOGIN 
DOWN 

ENABLE LOGIN 

FORM CHECK 

FORM SET 

KILL PRINTER 

KILL QUEUE 

MONITOR 

NAME 

OFF 

QUEUE 

REROUTE PRENTER 
REWIND PRINTER 
SEND 
SET 71 MB 

START PRINTER 
TIME 



JwJj ^tk* iit& JiUj JL*jI 
itUJt j^IU «Lb»M U^t 

<4J>- jALdLl t>* <^ J-A» 

Jj^jil ^ 

,J] Jijjft ^Ufl 

i-^tlli *jJk>* J-*U it ^ 
^JL&JI <L£jU- <J»Li 

tjj+i ai w> Ju* 
ifiXjp 4*&j ^u^f v^l 1 -^U 

J** ik* Ji JUL*, JUji 
(REROUTE KILL jl STOP > 
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Supervisor commands 







CPMOFF 


ji** wit* ^3 £JL* 


CPMON 








BOJOFF 






/en inPf?\ .Ml 1 L - 


HrDEFILE 




5H0WF1LE 


(HIDEFILE) ^V* jLw 


SYSCON 










User commands 







ATTACH 

CASTOFF 

CASTON 

CHKVOL 

ENDSPOOL 

FLAG 

HELP 

L ARCHIVE 

LISTOIR 

LOGIN 
LOGOUT 
1 RESTORE 
MAP 

NARCHTVE 
NCOPY 



^U! J-U Ji 

(CASTOFF) v Vt JJx*J 

^yjj aJUWI ii^-Ji £^-*JJ •\^»-»* 

(Sctlogin) J _p-Jtfl iL^ 

(LARCHIVE) ^UJLLf gWjS-J 

c^Uil i*J^ J*U ^\ jX JI ^Uttl jjy 
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NPRlNT 




NKJbj I UKt 


(NARCHIVE) oLil* f>L»»y_»} 


FUKUt 


*-***J~* ih^UUi * 


OLJEUE 


:<«Uiil JjjLw wjIjU^ sJ** J*" 


RIGHTS 


lift i ""in i -if ^* - 


SALVAGE 


*la:**.U ^**yV* c^j^j ^ -^.j — JJ ojUUI ^iUtj 


SEND 




SETLOGIN 




SETPASS 




SLIST 




STOOL 


• ri — <t f t r till "* * t> 1< i 7 


SYSTIME 




TARCHIVE 




TRESTORE 


(TARCHIVE J yVL 3BjlJ oUlit £Urj=-1 


UDIR 


f uii <uiui jb*jj 


USERUST 




VOLINFO 




WHOAMI 





; (NetWare) 5SLi JUxu-l 

f-u tS-^ (J*) *>*Mj (NetWare) fl& J 
«L^Ji J! J*ju ^ <( ^i~i3l -u^-U. J**Jt <U s>sJi tf 2 ** Sjb ^ 
cr* pi, <J5jj (ALITH) Si- a. ^U-l JUiU,t jv-! UUau 

iaLLw OUL^ OUJL.J (FJ iJb-^Jl ^ *^>vai gJU* ji^ Ot ((>) ^>'-I 

iJ^Jl y (Spread sheet) vjj^^' Jjl-fcW < G > (>* u^-^ 1 

.(J) SJLs^t ^ JjSjbLl ,Ji* oULjj (H) 

Otf^ ^UiUj (J*J) (0OS) Ji- >W <,>) JJe-ll J* wi>til lij 
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^ Ji (J*) JJj> J tt^kJI U^j t {NctWare) *bf 

r ^Uij oUL- *l*J£^i j£ (DOS) ^Ijt JL& ^J^w 

* jj^Ji nju* a) ;>uu ^ sbVi j* J^U <<>> ji 

-dot i^^Jl > ^*Vl iJUj t (MAP) iJL£J! i*U> ^ ^ 

xixr ^ sbVl *i* ^ sju^I (CD) U ^Ji jta. if ^-k^ l-ipj tU^UL> Uj 
^ JI Ua: *J *(D1R) JJoii lL*** U** 

oi> ^j*J JJjJi dlii ijvu jl UjU^! JJajl 

JJ ^ b^lk- dj£> ji31j ^ (MAP D: = /LOTUS) 

Jt JyuM JJ (SPOOL) ^Vl jiJU-L £*Lk3L ^ Of (J*) ^ -Ur,^ 

J| J j^-jA! (Squeue) £_Jsu *JL* <iulkh ^—iJa (ti*) 

. *Liu U Lfi^ jbi* u> (JIjUjUsJL Jj-L>- ^ *uJU 

^UXj (LOGOUT) r Vi (Jp) flkJi ^ {TJ>^ 

. iSL^Ji J SUsji oUU> iSLUJ v Ml ^ 

^y-f olU (background) <JlJU* J tfLiAJ JJuU! ^JUj 

.S^tll J^jJl c^LU^j c/SfUriVl j-jj JX- 
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jf£S\ iJUll oLS^Ji ^ cJa^V ^ *iJL* JUoJI iSLi 

^ ^jXii-il j£x \f£3j *tis?ti\ aJL* JSJbJ Apyi! iLddi *JL* JJ: 

i^JLsM Jdj* *J*-^ 0>Ua* i&aJll oj^Vl tCjLfl^l tOU«kJl J^J 

: l^U-J tiLJfl J, Uj 

¥ J**JS oik* ju JbJl j> U - 1 
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.{RG-62) ^J^(^) 
• iSjrf ( J ) 

• tp^fc*- { f ) 

^ (V) 

?J*jJS oUa* iOP It _ 1 

? j** it** JS JUUit J^p oUL jo*. U _ 2 

it 

■ (XT) VJ-* 1 ^ ^ ^ { f ) 

.(AT) ^j^UJj j^Ju^aJl ^ *Jb-j 
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f^^J tC^UUJj jrwa^i^ JaJl p&JZ C^tAioJl i^jjJU t^JtJJ 

aJj — if* vJLJSh kl^>- tUi/f JL*/Vl ja>w 

Jl^U j( ^sSUIi i o*)L£}f ^j* JS oli^ij^ ^* ^ ^ib 

iSLiJl ^ UUx^i ^ ( 3270 (RG-62) ) J^SJlj o^fciji 

JUjI ^ ^ A*J Swdt >LijVl Jt)U Jt>*iil JUjVt 

^ji! ^Jfc o! .oUUJj oVL**Vl ^UJ ^lc u;ULi UL£ll 

i*-jJl ii>j tSJLpjJLlj icjOji (switches) c/^Jjij ibL^t ^* Uy jjSS 

i*LA\ ccbjij (1 Mb /sec ^M) Jpf oULJl JU,{ oMJx* 

. JkJl J^^uL JJLI ^ ic/tfU^t £>^f 

J LUli v^LSL^iJ £U*^ JjjV wLiyi ibuf pU; 

.(two — way Communication) 
M oJ^ i.j^t i-^lj ^LS r UU I^jJ oUU-ij o^i — Jll ^ ^1 
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pkJ ^ U>*il oiSwUl 0* ua>- J iJ*5i i^ui ^VUu^J 

S^U 0^ £-t> w^u op aJUj ,.UVi iJtt oVUui 

J ^1531 j^-^! .5L*f Jo^ *>* u^j* 

A-.,/aij iJU*il i-£jtJt jlp>-\ of jii «*j~£S\ oUio^i^Ni <J 

o-U^ jJaJt JaJa^Ji iiS3l iilS^Jt (/ 50) Jxi 4^U*u-!j 

Jbtj; 0^ w£ o^-* Sit ikf Of ti^wH? v£ cff" 

*WL-f iujf jf S^bl ^j=^ V otA-JCIl (trays) ofj& ^J**^ tjU*Vb 

^JtS^ oJtf 14 Uf + ^ v*^ ! W^j^I o\* Vj** 

4 iJa^ ^^Jjj^JaJf OJi iUoiL* 

ji i^jJi oyk Wu* ^^li^jjyi jUM ^j^i i^^Ji t^J^iJi ^u; 

,twJt£* sjp J-^ i^jj-* J-^aJI L^Ua£ ^ Sjji-vf 

^UaOS (IBM fUai) i3!)UVi ^ Ooj 

iihU! JJjkU i^*>cJi l^J>*jUl fJ»^ fUfcJl l ^ Vi^3 
iJL^- i^L^ jiJJU ^j^j ^^Jl jyu J-X JiJ>Jl »i* Jajjjj (floors) 
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^JU J] X*i -V ,3 b ^^r^ 1 i-iStbj 0±~> iJU* 
£Li} c-x ^ii t J*p o>Lk* vUi J* UU* i4>« of jiijjl 

F UJ UbU oUa>JL cl* ^ t £*^t, J*>U ^ o«lkc 

.^LlJLI iijUl *b^1 JU 

QUa d\ J LaA Jy^ ^jJ\ JkUJU iyil l$—Sj oUfJdi £ji 0} 

* 

*■ 

<£jLZ±i OUJi j^yJl ^JbJ aSwJUI ^ ^j*^L *-tiU 

:(NICs) XLJiU a^JI c^tjtf j^wjS; 

^j^H^Uli a^Jy L* j*Ijl>»Ihs-Ij ^jjl* OiiU *b*l/l Jjjct jSjj ^Jjp l^jj 

,*b*}fl ^Jl&J (Statistics) VU*>-^1 

^dJ s^U J^c«J iujl (NfC) ^LJiJJ *_^ijJi ojlSU 01 

. (Bit rate) obJl Jo« _ 1 
, (Access method) Jj^Jl w^JU-f — 2 
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. {Onboard processor) £~-ali ^JUll B 
. (NIC-ta-hoa transfer) f Vt Vj _-LM jj (NIC ) ^ _ 4 

iUJj (1 Mbit /sec) uh ob oVa« l^oJ v t=S3i (JL* J 5 » *5T-iil 

.(10 Mbit /sec) 

Jo*i (7. 100) U.I (ThrougPut) gjfcJi J^i ^jUS 01 

- «^JJi J <$>Vt J^l *bf ^Uij okJl 

do ^ ji hjis ^ o^isaj ^^Ji ^ 

fe^JI ^ ^ | >S UjU Ji ^ JU gjfc ^ jy Mbit/sec) 
U>*U ol5^Ji ^Ul CjL-f ^ oUt Jj^ o*» ^JOJ Jj^ uuij 

■V.y otjt oVa^ 0j& L.JU* i^U 

J-*— ^ ('/■ 80) J^- jtf (i Mbit /sec) voii iCji 01 
."UOi^^UJl ^OiL^ (100)^(0.8 Mbit/sec) J«i JjSS^sai^sj, 
^ <'/ 40 ) V-^ "US' J*t (10 Mbit/sec) ob iSLi 0j2& Ji ^ 

.(4 Mbit /sec) - a., ; _tj 
4Jbj Jj^ ^ N/ iS^jtJj J_Xi Jj^Ji Vj JUf oj 

(>?-J ! Oji&l p^oT Of V] (*,U Uj CSMA-CD Ji.) .ItS-Vl v> L-f 

^J! JjjS\ objtf J* J ^ ^ ^j^, 0 j 

s*US> ^ oUjlG ^JLdl of ^ Uku 
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iJU ^j* a ^ks^I! J-wC~JLl (firmware) c^Wt £~*k^JJ LU^ 1 jSCJj 

0>J ^UjUll J v^f JSfy iJSLiU isU-J' > l >^ 

(shared iSjJli Sj^lJUt ; ^ oUUJl J_*J ^_JL-i ii^J ^Jt>*i«; 
Direct ^iUl J^jJt (I/O Port) ^\j^pj J^Vl JUuj memory) 

t^V liilij t/"*^ s** ^J^' jr^J .Memory Access 

ijuJl ok,t£Jt J j^Vli flJi^E ^1 jlw *3Uaj 

£^ L-Li (IBM PC) w^U-i jU ^ .l^X JaJI olkc 
VJ ^U"! iJjk jL^ J] IjJUj wASJl iJU J J&S ji\ l^J\ ofcjiSJ) 

dLs at tiirfp oaljf jl* iii^ii oijLdi ^ Jtff Jt jbJj L^f ^jl; ofcjtf 

: *«juU 

t*Usi J**jl s—Jj^l Cr* x - JuJi 

V—lj.- SO* ^ ^ _Ui JJUi t (AT) j PCX) Ji^i aitjil 

• S^-^ jj*'^ j \ -si. ■■*!.•>- 

^ t*»jJi J ^s™*' J*^ ^uii jj 
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(80286) ^J! J| J&Ii (80S8) ^ gJU* oli J** ^ fjia- 

jw^W»l J J+*^ tfiil (Intel 8088) gJUiti t So^ij (block) ida* J Iglij 
J&j Os-ij C*fl^ (16) ii-U* AilS^L uitjdlj (IBM-PC j XT ) 

, JU-lj CUj (8) Cji^ oUL-i 

.c* (16) oii ^Jaii CiULJl ja^j g^W* t InteI 80186) gJUi Uf 
^JU. U^t ^ a*^ (AT) si J*^-i* (Inte! 80286) ^JUlj 

.(16 / 16) 

Of J c-* (32) oli c^UUj (Motorola MC680DO) ^JUil U 

,jb-lj 0! (j (16) Ja^j j^Ij 

*#Ui -£_r-f *bt 4*Ul BjjJl! iJUil o\ .(Ciock Crystal) 

iM Cr* ^ JV* 15 ^ ( 6 ) hjk jh (80286) ^JU,^ V ^-U4 

+ (°> 6 ) 

^ <j>l*J\ ij^Lj gJUii *bfj wi^UJU i^jjg}^ yUJl *bf Oi 

^jAik Of v^r ^ yu^t o* tr^ J*** ^ £^ uiu ■ U^jLp 

jUtt^/i iiU- JjLrij .S^ijJtj gJLLl Oh jU&Vl oNU- ^ *^ 
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,yUJl ^Uj~4 «^U' ^W 11 Ji^H ^i^t 

J jUi^l iJU- (ji*^) w*j**U- ^* EkJ jjivj *J>-^ jUaii^ Jl>- v-^-^L>- j[ 

SjjfiaJ^ 01 ,wj-*-lsM j 4»^pJuLt (Random Acces, Memory — RAM) 
s^JlJJi J oUU cijll oj^JU ou> J*L* J lAUx^i (RAM) 

J ^ iyyll (RAM) S^ilii Oi* t^bjeiJl ^^iJI 

^MPjJl oljt~* o& u| ,1** (adaptability) Jj^p*Ji ZAAZj *bVl 

Oj*d<5u Uj*j£ oULJ! JJfcJ *,S c 4a« iiiijdLi^ (AT)j (XT) ^jfuj-w-LLLf 

j ^^^^^^^ -p ^F^^^^^ 

i£jJi Jj^- jJb ^.U-i J^iij jLiu JOi .JSLsJl *Ju ^1>J **JUil 
oLUOij f la^^/t J ^Ls JUAi ii> J e>tfc5i ^Wdl uf vJuJ 
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(DOS 3.1) JJuixJ^ fltJ ^ ^iUd [ 

^j^JsdJ) 4™J* ^l^ljJ) ^pJu jf JJuizI? Jpj t (NETBIOS)j 

^jUl at^Jl S^rlj cA# IjJl ^ oOp J| J* J>-*>Jj (<SUJJi 

U ^ ^iiSij i*o>- J^U JSU (NetWare) ^L^I g^tj? ^1 '(W**^^' 
J-UJ (jVj* 2,000) ^JLa <3 +) ^IkJU t <*Jb^ J-U JSO (jVji t ,600) 
C^w^jj ^rwdJ ^ jU*-Vl Oj) . J*p j£J 75) i»Jti>i 

*bVl JU iXJLiJ ^jyw JJc^J ^Iki i*bVlj <ui£Jl aJjU* IJU> 

uKJi J* ij-ffc Jil cLUJu ^ik^ ^ ^sf bo* ^ju of ^J*^* 

j-Uii J**^ -CV Js^J fUii tkil (PC NetWork) 

Ujlp *bVt }*S (DOS) f UU 0! , iS^Ji JJ^J flti ^ J-L^ (DOS) 

ijS^j- is* J u>i? JbT ^.u; ^Jai-i ^ ^j^fj j*^ ^ J f^^-i 

JjVl J-^ NetWork) g-.U* ^ ^-f (3 +) fife ^ 

<_4i (DOS) ^ ^Jb (DOS) ^IkJ ol*> g^Ujj i^^Ji Ufti J* 

. .bVf ^-i J oUl£*k aj>. -iJUll ^--U jJi ! 
^ Aiiijill pJiJI ^>*^ JJ^* fUil ^ (NetWare) f Ui; U 
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(DOS) fife f U*£-l y> Hx? .(fill* 300 Ji 200) jljUf (DOS) flbi 
JjiJtJ r l& Jjtb (NetWare) ftfe «U. ^ **) oULl f UUIjt 

olJ^-j ^oJl (NetWare) ^Uai ^ AJUaJl Vl 

^yVi ^ JbJuJlj (IBM — PC) ^ i3i\j&\ ^jAi 

fl& J . ju^wJJ ^t=r wiU J* J aSLjlK / p^i) 

jjjL! i*J5j p^Vt JI>-a| Jj*J i^j-JbL) JL4S*JJ i^iU Jl*jC*rf! Jlip Uf . AjjUbM 
JJoJI ^Ijf fiji^.L Jj**jU J-k~±i vtUJU ihVi 

^U-l Ulii fife ^ ^L^j y^I (j^l US' / p-^l) fUi; oi 
ijpt ^5Lf iJjVt ^IkJI <j . JUxu-^ff ^ytu-j Oy»^Jti uiiUi t jLii^JU 

oU« oUL» J jj^i! oUiSj JaA-l *j~J ^£fj t J^jJl 

fUkJl oUj lillJbj ik^ (DOS) 
a^jSj *l4P\y\ Utte^L JJ^j i^V Ujbjjl UpUS! ^ik^ 

U : (Tlirou^Put) ^bi ^ ^Ji" U y> SSLlJl ^ ^ ^ ^1 
^ Ji ^ !SLiJ| J^j J^JS ii^ ^ JUV wJLLJi 4i>s^ ^JLSi ^\ 
iSLAJS lJ\Ji\ oik bi u^UV! ^lli aLS3i ^^^^ 01 

J*Uj (NIC) 
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jjfe of J*l*j *j~J\ ijijii <iiiaj ^ ■*■; o| 

J (c^L^LS^L) ^ v>*b^ *JU ol jte t U>Ji iSLiJU J£il ^UJl Ji** 

OUf iLSLidl ut£4* tils' bp d^rb; J iij^t, iSLiJl ^ jU^* J5 01 

JuiULl ooS* dUfj ^bH ^0 (iJU /c^LjLff 300) Ja*; ol 

iSLJSJi u^tucw 0*>-T OWi i3U* otfli|U m (SJti / c^b ji^ 300) 
£^J*^j dUp-j Oi* OVi ^ ^^SCJi *uVi g-JU Op tcuijJI 

-t ^aif (iJtt / 10 °) J* J*** 1 -* ^ J* 

^ Sj^i* J** iUl <r^ y> ^ J-L^ HUa 

^ UiLSUJ J** iktf J£J >>dlj J^li ^bVi jrUJl yLi 

:*JU!l «^3! *UiVi a^** ^^Up i<*JiM J-Uj ^Jl •jStaJl <*U^ 

. iitAiH ^IjJdi k^^I ^ ^jl.a-:. S \ xx*i ^Sii o-'L^I 
<J uJ-\ J-J-t jjki^ jaitfJI JJUii 1+*jA\ JuJi oIpL jJaiii 

ijli* ^£J> t^lkc i^-t* w^li OboJ 0j£J a* J* 

jup dtt ^ jjbt foijuj^ ^Jij j^jAi ^sa 

villi ti*ost! JL*Uj V^r" SjH-iH i^bJ ^>U*-iV! ^>-U- 



oUL») JjL*H* U-U- Ji. U-Uli cjUjjh-U UUj 

J} 5) ^ j**-^ 1 jJiA f MaiI Mcr £ e ) li^a^ 1 J oULJl 

Ol&Jadi ^UlJ Jjji" ■ - J^*-; J-s^d ^JJt j-* vlJlilt £^Jl 

t^L-U UpUSj ^JijJ* g^JJi^i oULJt sopU3 (t^UJl ^jji 

oUlJ* ji>wj JS^J! J* li Lufc**. ^uJ ^1 ^yji Uf 

.(Attit 40 Jl 20) ^ L^U*M 

^ — oLL*p oU s Ja.:,lt ftJUb ifc*l L <L^«ii ^ (T^ (>* 

jj^Ji oLU il^l UUJi ^^3t oLiili 

Jutj g^ljAi i^Jjli a^^JI Jfe^\j (Backing — up) 
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; (The Performance Formula) ; *b*/l 

; J, \S r lkOi j\JH gjsJi jjjci i^Ji 0j s5 



M/U 



iat tJ *^Ji (/ ioo) jt i ssn\ i ^ i .> ■ (u>j 

J** 4# J-ju ^ ^ U iS^j! ^ u 

: l jJk!l *iik* of j-iji ^J^L 

0,20 (0,04) aj Ji ^(i) ^^oJ^ w- 

^i 00 °. 10 £-s>-jJ (2) ^JLi™- SjJLp 

0,20 0 , 20 ej 0i ^^-y ^ (3) £^J! ^ ju-tj jLfc_* 

g-tsUI (1-6) J^jO-i .(IBM AT) i.JU^ J*U ^ (ARCnet) 

.(iJii / OiUjL^ T04,5) t^j ilXiJi <aA JbVi 

t 19S6 fU (Novell) 4S>iJ ^Ull oLSLiJi ^ ^ ^ c-t-.l 2_6j 
(^M (Benchmark) SL^Jl! *bVl ^L* iJij^U c^U!^] J—<=U J*- t£f*£j 

(1-6) JjjbU ^ S^bJlj Ji- pJi i*jJ*z~Xl j° K *\\ dj& *J* 

104,54 

= 74,6714 



1 ,40 
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jO-i jtf ^jJlj ^laVl gjdl Cr- ^ U>-ipi 

4*^1 ^JJl g|bJI ot ,t#JU^t iS^ijb J}U jjji ol J&c (^JJi ^fculJ 
^iJlj u*4j <W ^fti gbil jt irf JS3 ^bLl glsJl L.J J*p 

{ARCnet) ii-^J iJ*-!j J** W ^j^uJi J 
gfcdl ^ Jit pijll \J+ Of /^WLjS 64,41) ^ (AT) ^ 

ik* J53 J**!* gjUl jtijJ! ii* tii^l ^ JiJSitj ik* J£J ^bli 

**£*£jf J J** 

J J JjJJt jTbVl ^LsJl iJjU* SjkJ-i oi 

^ t-^-ii^J-i J* £Lj v^UJl u^Ub ^UJS ^Ji*^ 6| . (J^-** U 

.ijUli Ua (3-6) JjJJU ^-^jjj .t^tL iUUii (XT jE AT) 

j+j («X f^J£ 64,41) Sj>-tti r lkJl *U OjC !JU 

.{IBM™ XT) VJ ^U-i J u*^*!! ^ ^jL^ 
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286A AT XT S-Net 3Server 



£ 




167.40 


8L6l 


E+ 


410.11 


27830 


125.65 


G 


48.62 


4638 


41,25 


O 


0,00 


57,01 


4&12 


P 


374.05 


228.71 


9535 


PCN 


147,75 


116.19 


110.86 


A 


115.31 


104.54 


7634 


Star 








Star tan 


9935 


105.24 


88.06 






Network Type 



267.28 



E 


3Com Etherlinfc 


E+ 


3Com EthcrLink Plus 


G 


Gateway Communications G-Net 


O 


Corvus Omninet 


P 


Protcon FroNET 


PCN 


IBM PC Network 


A 


ARCnct 


Star 


NoveU Star 


StarLan 


AT&T StarLan 



Server Type 
286A Novell 286A 

AT IBM Personal Computer AT (6MHz) 

XT IBM PC XT 

S-Net NoveU S-Nct 
3Scrver 3Com 3Server 



cJjL^Vl tj (Novell Advanced NetWork) J-iJ^Ji fit; jU*iw-l ^ j*j 
. (3 +} fU* f IJ^-L oil; jllj (3Com 3Server) J* iJLdl !Jj^ 

104 



(2_6) J^ur 













286A 


AT 


XT 


S-Net 3Server 












c 


174.93 


144.40 


7752 




E+ 


140,06 


116.85 


71,64 


7353 


G 


3232 


31.27 


25.54 




O 


0 + 00 


32-65 


2658 




P 


104.85 


88.69 


57,80 






4551 


40.69 


3854 




A 


70,67 


64 + 4l 


4440 




Star 








1439 


Star lan 


5355 


48.84 


37.14 












.(IBM PC/AT) £ji kbJ, 






















AT 


XT 




Floppy 




21,61 


16,04 




Hard Disk 




119 40 


58.22 



:SJujl>- oUi* 
*» ■ + 

J 3jj5ili oULJt ^tj>j^U oUUJLJ UljA^ Ubt wj4i .diJjJ UJ 

iyijJ! iilkJ p^&il ^-U JUxu^U oU™>uJi ^ji* (2.6 j 1 _ 6) JjjJM 
J* 1 * 0i ,UbU SjjSill J*Uj iSL-JLU julJI 
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J Ji bf J*I Sbt ^ f Vi .-y^UJ Jt (NIC) olkj ^ i^UJl Sjj^ 

JajJI Wbf jruJu <Ju£ ^--^jJ j> IJU p-^Jdl ^tti ^Ji lJU^J 01 

, 5JUiJi J*aJ^ w»l£*£ JUcJ^I oUL- jJLpj iijU^Jaili ^ v^— M ^juJ ita 

^ 4*iJLp*Z«*l AAj Jpj pUiauH ^^Su - <ifc**Uj <«JuJt syljjt iiUaJj 
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V-=t^Jji s^Aj^ti oUl^ i-js*- (40,000) JS\ C~j£ Jtf* V U Sjlult 
i.: ■ J ay^di oLftjJl <y iiStU JL*£Jl *i* 0| (DOS) ft& ^ ^sljdl 

<>* 0t Jf Ij* JjJ v^^J' V^L?^ J* 

Jjf ^£v-i ^} V»-3L>wit (J-'kJl t-Juf- 

w>Lif4 y <JLajC*p*Ij j)jAX*-fNi p^iX*^ J*fc ^itfti! J| ^ptw Jlj-* 

JJt 

iJkii itl^ iJt* U (DOS) ^Ukl £-* iHijsll iJL-JaJl ^i>Lf(^Jl ^y 
,V*i*iJl vr-lH 1 * -yWU 

(Memory-resident) SjJUJl J ^a* aJL< #LJi J~*-i^ ^i* t-JjJj^ 

^XLrJh* JLiJ obrlili ^iiuSiL* IJjJLl iSLjJ! 

LS^Jal IjC&jJ Cr - ^ ^ ^ JLiLwll Jj^j Jj! ♦ ^ 
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u^' > J^- Of jJi U* o^i 0>t ^1 J* ^Jl 

J* J^Vi g^Jl oty tSf Ji ^1>V1 U» uj .BLaU UUJi 

, (copy-protected) ^L^Vl ^ 0^ 

. V ifjlill ex-***-* So* ^J*^ ^ iC^J ^J^jS ^^j! ;LL_ ? ldl 

J£J ^Jjdt iU* ^ lOLfljJI ^ ^ ^ ^ ^ 

^£L™,Vf ^ J^j ^l^Ji ^ ^ ^ j^, 
J* Wj Vte* (Lotus 1-2-3) f Ui; . ^juji j* f> M oJu 

Jjlo^l oliU g^i^Ji c^SiL. ^Ui, S £ fJ j| j 

<^J Of \f UuJs J* <yjj oW) 

0! .4*~iJi ^ ^A^li 0y> IfZjlLtj U^i] J* (templates/ 1-2-3 / 

u >r ^ (1-2-3) f4JU ^JUta Jl^-V /.-.'I 

; (Site Licensing) £-»jlf SjtsM 
iUU -^f ^ tjwij u«u ^^ji oi 

^Vj* 500) ^ j^tj ^ ^ Jjai? j^;^ 

j 1 * 5 u** ^ .v^ 1 ' ti JJ «y U^jS-i- pi *sLi3i Ji 
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*JL» ^r,*.J ^JLiuJll j^L*J^M#l <JiSL*J p-ij WslSL* ^J£J 



iLadU J**J1 olW (3V <iBSj ^JukJli ixuii is^ iJL>*l! JSL^Ji 

of \S ( (1-7) JS^Ji ^t) ^jUl^ JJ ^ JJj^j J o>£ 

o&UJ! oUL ^£Jj iJUi* ul jAU oUJU oU~JaiJi ^Ut 

. (Multiuser software) 
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a^i^A J* i^U^Jadt U J**J tUaJJ J Uid vJJ&*Ii 

.ijjj^Vi JjUJLi _ 2 
.(Graphics) vW' pj*-j" *~ * 
t i*^JS iJU JLL^i o^Uil Jl ^J, 2400 _ 300) ^^11 c^SS 
,(DBMS) UfUJI IM fUUj oUUJt July ^j-*** jlS ^>*ijji^ 

^JwJz — 1 1 ^...k.,^ J*** SJs^ij JLU-ti ^-iljii . oUji*Li ^ 

^ iO^-Jri oLf!^ SjU^i (DBMS) *^UUJl J*lji Sjbj fUu U 

sopU ijbj f.UU Oj&j tUUx^t gfcyt ^ J£J i^l> JUpUH *Ju 

Jj jiJUiC-^ SJbJ Jb-ij cJj; i>-b* oUUJi 5JU>U J^r ^ Xj>~* iS^JtJi 
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L^IS^L o^* will* ^nii; o* JUii-v* iJjl^-j ^J-iuJtf Jb-J 

gyjs Ul>j ^teii i ...» U&JS Jj^jit US^Uyji jf 

U-U (DBMS) flfr ibS ^ J y ^JbK^ lib JfcJl Jill J 

U&l oUUi ^ j£r Jib ? Uit (DBMS) flfcj USLiJl ^tji-l tfJb-l 

. f us£ji ^ju & jj&j 

ot JL£u~li Jjji L«~u^j i£j51JJt j (DBMS) ^Uai jj**^ Jajj 

IJtSj J*-™H L^' oUjLdt OU *U J***** £j*jL-j 

+ i*J>- J*U <J ( f ) Xii u ^JU ^s^iii wj^-U-t S^SIS (J 

l^j^w ^1 oULJi sjlpU j^U <J>*** c-iJU- ai ( f ) juti**!) of jiii 
^Jj ^r^J! Up (vr*) ^ApJ ^ of v>«=» (v) -'j*"^ 

UjSi SjjJJ^l «l£iU J^V Up JU*^fl SJtjlj 4iJL^ ^ JU»1 



t £-*>^ J^A w>-b£j ^^if! (J| willt oLf 1^ wSJ i^k> ^JUiL-i* 

(Data t (dBase III Pius) Jt* ^jUlJI! fajwll (DBMS) ^ 0£ ia^kii •a rJ 
J| SaXxd! £jb£J1 ^j^; (Revelation-Cosmos) j Access-Data flex) 

f5Uk ^X4^Jl! *Jt*di (DBMS) ^jh tU J^-^ifc j^j <^^l 

, uiikl a*\ y *^U[ t^^c Jtdtj i^w> ^ (index) 

J Ja£* tfSj^t £J\j}\ J SfrSJj S^JSiJb Ot£^-ij icr^J ^'j^ ^JLii-iS ^Ju 

: (Smart Single-User Software) J**\Ji .Lfc-t M 3-SjJ! cA^ft ^Jl 

iJLL*> <*j>*jt (, *i>-\ j .LjC^ <jj 1 ^ ,/>-*rTt JaJ O^U^ 

Of oV litlij Jb-f^Ji JLi^Jli ^L-f Jj^ ^^j-^l 

«j> Jb^f tj| .iJUl! i^™J* Uyy tljli ^* kU^oUj ^ vM=^ <JL^U 
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jtjSd\ <U-^ ;iJUJi iJU-l JU^tjJi Jl^JLI oUI^ 

CizSs ^ii* a-^jJi jlf^l y*j j^=r ^ (Configuration) 

.oLfi^i k-wjl SiUL, ,>*jS3 g^jf J>^^J! 0>* ^ I 

^jjjt* sLw i-Jfcj* oU*U* SJL^j (Laser printer) ijJ^J i*jU» ifjLiii ^ja-JjU Jiij 
OjSj, <U^j tj^ljiA t^^Jall JljjMl J^) ^J^* ^ 

■i**"^ t^*-* 5 UJC* ^ Sj*kU iJL-Ja d l oUi^i 

u^y tSSLiJi fifc js^ yjii <d* ja* tit; ju»ia.i 

.i^ oVU- J NU*i^i •jjULl otL-kJl J^U 

J. Jr.. .U J ^p>-j iJjjmJU ^ ^iU i^JJali i^Jj! <y> 1*\jS 

^y* ^iii J^*jil oLLt oi , ijL^i^Ni ^aj ^j* ^jj* Jiki jLJLi J^jji J^-t^i! 

, *JU*ii iCjJi jjJs^ ^ jiVt ^y*JJ J^rjli 

(RAM) ijJIS aJ oJtf (fill cjyt ^ oUfi^Jt iiii; OiJ 
UpUJ! J^^JJ Oj^jii O** dUJU 0 U*S" OjU j!5 (64) 
*>-i£-\ cA4w.kdi jji^* jL^-i ^ l >jJb- *UJJ 



113 



siijJ dU; tku jsf j>sS jJL* js^ii otJJaJ ilwo^Lt ^\ ^Jti «uU 

^ i<jyil jU>M ol>J ^iUar ^ii oU^-kJl J-^ii! fJU J o>^i 
j&Lfi^ ifj i£^Jl Jj^-J* JU v-iy Ujj ,^Lfi^JI 

ti* ^ otUJoiJl ^£^1 <iLS^ *jJM ^ . 

XJUJkl iCJLjl iU-J cuijiX^I SJUj aS^JI ^/tj** 

UUi t^U^iaJ (ij--*^ V^i* 3 ") 5-ffi J** oUa^ *JUjJ i£~iJi 

oUL*-J! ~£ i£*-Ji Jj (Multiprocessing) i£.UU *>4*i* SL-j J 
ib£ll / JUiVi C^jJ> oUL*-f- <1 U JuiJ t J** oUa* sju- J Sj 

^ <Jp jt oy** ooU 1 ] aJ^- <5 ^Vt w^rS^J-l *JLa jj icaiiS oUL-JS 

dp *< f Vi) uijdi vj- 1 ^ 1 <i *> iJJi ^ ^Mr^lt 

^jk--; gt-<j-it 0^ oULjK J^jJjilS* jpjijo C**^ O^ 1 '-^ Js* * * ^ 
J^LI *J^-J! J^ApI <^ULi c3^1 J*-^ cJjJ ^U>Jj JU*^S 

V^' ^1) .(Transactions) v'^ ! ^t^j 
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^aj ^UUJ' J>-*»^S ,>* M: JUil ^i-i .Lb- 

.^yr-ti ij— S31 UU! ^ jr* jut 

Jj^jJt J* $ J***' Jui * CH 4 cJ - tj! ^* *=M ^^is-r^ 1 

JSLiJl oU,,,,.^? ifcSOi.iUJl jL^! >* y-^' 

J^^jJt ^IjJ-l J fJiJ^J ^Jl ^UU( ^ JU-s-l ^Hi^ t iJ~l! 

^USU-i MS Oi^-- ^j 1 -^ *<iU=— lt> ASC-ii.! ^ 

.{Lock and Unlock Calls) JUiV! SMj| jE JUiSi 
^ jiff ^ -H iJbu U>. JfaU ^ V ctSLiJi pii*. Of Ml 

iJLUl (Subroutines; ob-JjjJl *A£ ClLU J&tj SiU 

jjk; jf ^OJUi ^.ft-M -»JL>d! JUil J Ifjr- SijS i5U Jj 

5^J! &! d^fc>b U*jJ1 eJU (jLj, toUJj^i *Sa <JLL a*<>U <j5U Jm^£j 

.iiJii^Jl! oU_Jadl 
fajuo. U>J1 5SLiW if j. ^1 ^ i/ *^ <jl 



115 



-Sj^jkii iji^JasJ! ^.I^Jt 

Jbiistl jJUj t^lil OLSJti .i^jjll «LULl ^ISU ^jpt J iy UU ju) 

^ jitj tJ^Xlj kuuli o U . >H l ^jS u^a; ^Jd, oi 

£U cJ^J Ji f Vl ^j^U-i cA£~£ >U o-Sjf ^Jl (IBM) SS^A irf 

(Systems Network Architecture-SNA) (IBM) Uuf iSLi i^U*> 
J (SNA) t=Aj£L AtajVl u^J i^^ 1 ^VLtfl (J U v-^Jl W ^ 
_ JUtfl JuiSj flJ^ut (Logical Unit-LU) (6 . 2) jkll Ucj 

.(APPC) fJtidl (g^UjjJ 

•JL* ji* .(Sj^Ju^jt -^-^i^) UbVij *JUli 

J^yi ^ihji o 5 ^ 1 <>■ ^VUTrfi 

^ O^Sj -tf 'u^V^ J>-X ojJn m apj*> i*&f j-* oULwJU 

ftJbb J* J-^*4j "^r*4i ^ {Hr^d (APPC) fioi^U tjij ^iJt l^^? 

f LbJl Otf !i| V Jtf tjUUf . t*&j*L j-b* of o fit; oULJ! 

13 0 
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UK 



. ^Jafiil ^^-iJ MjJ ti*-^ Q^ji ^ jU^J 

cj=UL* SJpli 

^us j^=-~ J* ou ijtf <v ,> j>>~=ii 

lAf> 1|ji>1>j tcAnii oUJU C£J^ v^>»JL3i ******* <j ^J>*^w jU 

^JU r Lfc ibb.1 J| (tf p> c-^y JSUJLl *i* Js* o| 

VjJj oU-fU> J**i-j k.-^lt OSS' A^* ^IkJ! ii* Jt* ut? toUjLdi a^L^I 
&j\£L\ J* tfCjdi of It ^ .oU^Uli jj^j i:^^ jl 
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t Ux^ -V^K us* «Sw^l f -fcH g-r JSf j| 

j_^E J ^JLU vLfejii U*Uit it ^ ^* wiyL- oL^ij i^Sj 

i^JLj ^yUU iSLiJJ p-kJ oL^ijJf ^saJt j& J** ^SL*j 

.U>JI l^lk*^ f Vi v^b^' J* Libit Lj^ Ljbi J^r iJUJti 

w^jXj l^LSLiJ uJ^ U*Jj aSL^J! feU jt 
cJjil j i=r^* iJWi ^U*JJ je^j i^jill aJL* &[ .I^j^jlJw™- jjJJl 

. wiJ Ibpl *Jt* jJL+$ ^o^tiJl ***_>^2 

w-aL * j^5l ijj ^j**^ Cr^b ^-4jU>_jJ1 oJif* U*=pl OjJtli OJ 
*^r^jjj SSC-JtJt ^>U :7 kt (Customizing) f j#~#£j ^UiJi J ^l* 



118 



JUj^lJ iJuS Jjfi- jtyR *t5* :*-LoJi iJ ^>\ ^ 

i*SlJrfL jhkiS (map oat) iwilJi <^JJa^j ^r*^^ iJu 

.(Administration) ojUV' — 1 

.(Accounting) oUU~jM _ 2 

. (Sales) ™ 3 

.(Shipping and Receiving) ^fc-Ziltj ^^-iJi — 4 



Sjb'jfi ffrJUj ^p*JJi ^U-*M ^UUM oUAl 

SHIPPING 

ADtttK RECEIWiG ACCGy*THiQ ACCOtfUTIHG 




<Jbj* 4* f^*i/Sj U ,yU*U! ^L-Uj ^UJJ i^wi j*JL4L»** 
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: JA. aff^UU 5S>tU olUU j^jj 
,C>!iL-rijU — 4 

iC^ i.^- J#U ; ^ „^-^^ ai 01 uLS3l j^^ISLJtjl 

jjj #Jb»-tj iJaSj AjmIUj tJLjil*** ^J^I ^a>w c-^-U-j 

sL*- iulk ,j»*«5Jtj ^^k^^ilj oUJIj c^lUJ-! fUif JfCJj 

■ LaJ iJ^* (j^tyf ti^J <^***^ t rt>* - ^ tJ^ij 

js oUU ^ilt p+j&s ^t-f J* i^a-^ij 
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* 

ij»#>&\ SjUaHj oLiili »JU ^Lc IJJ tUa>t io^f oUJU ^^L^ 

>^ ]<S . ^^iii Jt, ^ (> >^J1 f2fe-1llj j^J! p—* 

5jU*)b jJjmj jjjiiJtj *J jJLit ot*U» oltsw <ut*J i^UtfJS J* p — *Jl tJU 

4SR] 

, «Saies» ^LjJL oUlil ^JjJ ^j^j . oUJl ^MjjAj ojUILaJIj .^AaJij 

iSSjtSl^ (Owners) Lfc£Jl*j oUUt J, 



4RU 




Safes 


OU*J? (JjULi #u*U 


Sales 




Sales 




Admin 




Sales 




Admin 




Admin 




SR 




SR 




SR 




AccH 




Admin 




Acc'i 





plJiwiVl i-^ij OjJJaii f^ULtj ^JLilUl JbJ^ ^* <JbJl ftjia^l 
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i*>J Ja~Jl J* ^j&^j .oijU-1 .ko *-UrVl !Jl * 

. (M) ji-dt i 

. (A) ^Uii 2 

.(Clerk) c^^lj ,^^3! ^jtf _ 3 
, (Sec) oU~ll 4 







Jilt 


M,Sec 


Sates 


*^L*Jl w-UU iJ^li 


M,S*c 


Sales 




M,Sec 


Sales 




M 


Admin 




M,Sec 


Sales 




M.Sec 


Admin 


ii^l oUJll cfll**-* 


M 


Admin 




M,Clerk*A 


SR 






SR 




M,Clerk 


SR 


^* 


M.A 


Acc't 




M 


Admm 




M;A 


Acc*t 





h^U ^jl^j £>ti*^Vi JL*j*V «JU ob>^ 



i^jii 9* J 1 1 jJi ii ii 1 1 < 








Sates 




M(R-O). SccfR;W) 


Sales 




M(R-Oi.SetfR/W) 


Safes 




M(R/W) 


Admin 




MfR-O), Scc(R^W) 


Saks 




Ftf{R'W) t Sec{R-0) 


Safes 




MfR/W) 


Sales 




M(&01£krj-k(RAV). A{R O> 


Safes 




MfR-O), Cierfc(R/W), Scc(R OJ, A(R O) 


Sales 




M(R-O), Cterk{R/W) 


Sales 






Safes 




M(R O). A(R/W) 


Sates 







J jSJj foW i#^f J? Aiyw J-ii^* JS3 

cAilll JJj Ji JL^ t ^Tt iSLUJ UyU j>M ^jJj 

.(ACCOUNTING), (ADMINISTRATION) * (SYSTEM) .(SUPERVISOR) 
U\ ji\ 5>c Ji ^Jdi ^ j^jWjj fc (SALES) * (shipping and receiving) 

i (SYSTEM) ^*j~J& j o At v-^t-^It J_J^ 01 

V^Jt a^JI Oj&j (SHIPPING AND RECEIVING) t (ACCOUNTING) 
1>j w^U-i Jt u^>>* uftLUtt Ji kjjb* _^Vi ^>Jt JJjJLi 
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( ^ r *^ i-iJ?jJl <-uIpUj juL,JU viUi ol>-L>-l ^j-S^j oUUJ Juiu~* 

^ 4<Wjl OljL^t uLj Ljlii^*>U ^at i*U -UaiJ iJL* 

jj^^Ji v^X-t '^i^* ti i^j-v^* tjt xSLjJi ,j jjtJtdU 

, oUtJd (integrity) J| AiL^j t J~&& ^ .,U * r..-U a*j* J^tw OS 

JLl v 5 ^-* CjUit> jL>JV -^-U^ k (Authority) 

IJU ^Jtf J! JJjJI J* ^ a^Iu dj&y Ol oUilj i<DGS) 

^ — aJi 

iJLJkit oL*i ^J! J-^r iif ^ .il^l jtOll <> v£ j'j* J/ ^1 
!^ UjJLU-er Uibx dLU w^>^ VV^^ 1 J ciJUa^I 

Jijj J*4* iJ^** ^-iv* ^Utfl^Ji *J> ^-^j 
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.l^U* g-*^ 

^H-iu Ifi^ -M™^ oULt Of iw^ljJl ffr^lt ^jSJj t *>-bM 

*JU ^* i*£U)i Jaui oUUJt oULi tij&j J-mC- oU*^ tj 4 ^ 

cJyt J Uxa^ i-jiUJ Jj^jJl oljUul ^j&e- luIjIjaII 0| 

iJks ui^joj ^ juifcJij JJb^iij piijali jujV 

:oUlil Jbju^ JU^M *^Vi JLmc^I 

*il WLij tt^ltt ^L*-mJ JUu^ty* iiSlill oJ> Jj- tS^JI ^J^-i 
Ji J-i^! ^ **tj^ -Vr ^ic-*^ jLz>-1 ^ ii^* . oUiil 

3^*j «^ iju JUai^u (dos) ^ 

oliLtf jj (DOS) fUtti Jai^i . i^ij ^ Jj^C iiUii y^f 
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iwl j iJL^iJ JUjc~J LJj*^ ^SSj ^sts^tJi <uio>^w/y (extensions) 

iai <*U^L5 iijJtll oUiii jiw vtUlS^bj t^-ilil £jJ 
j i *r ■ ■ at-il wiJU 4jf Jt jwJ i-Jill Vm^J JJ(.BAK) isUail S^UsJl 

Jjtr olS : Jb^wdl Li,- ^LiU ^iilt jl^' JU*i^S ^ Jar —7 

oU^u jujc^i ^diiisuy t-*j*>i *±*> ^«sj ^ va\j t^jiiaii 

aJl^j ibftlj S*l >U jU*l jP ^ilil ^ 1 J£J($) jf {*/) iydi v-J 1 

aJj=j ^^-i oU— > w»*A>w t5_^ ^l**^ {•—* J 

0^15"^ o-U-. Of jjJtijCSALEJAN^.DOC) : Li,- ^—Vl j-U Ji 

L^iEl Luy (/) i*5U *J jUlt (juy) jut-It J-i ,y jWl 
lie jJUI J£i (Graph) J*i*£ JS^ •Jill U • 

. (SALEJAN%.GRF) :J5^Jf 
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%H^Ji ^-Xte+S 

oUjj>-* y Oi . iJti*- UUk; Jtc JUJLj ijJLi <S^JJi Oj& 
JS oULi^l a£JSJ* (tailor) (J~^£) ^ i£~Jf 

+ iSLjij| aI ^y^j^iJlj jt£M >^"i <L?ji) + J£ o\ <Z~+>*i tXi^.^ 

. (Front-End menu utility) iplfJl If^ijJl 
^bi* J* it^aJl JJU ^Jiu iJiUJ! JiJ J iiU^ iJb*j ^ijU 

.^yjj^oJt U-lc* ( f ) 

.ijj y£JVJ JjUdM (w) 
, (DOS) ^Ui; ( * ) 

^fci- Jp Jk^ijli ^Uij >^Vt jl|>j oULJJ ^^iil ^J-JjUf ^ < 2r^* lj 
j&»U oULJt JJ.> J| ^UauJl iJlJUL^i J**^ *U£** 

.SjbpJlt -wlkJl grjj^' *1>|* a^LU-U l^Lr UjS^ UJl^j 

^I^aJJ JLj^ Ufa; jjbfc Oli ijb^dt jJdl ^ viVjy^ -buj 

w tfj" JJ ^UUlt >y ^Jlj oljLU 

Jj^- uf j>Xii«IS wijp- .JuJLfdl i^ljil oSjUU 

So^j ^ijL^f u^j** t^iUS <Sa™> oi^Li-t pJiy ^Slcj 
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^ lySU j^oll ^aii (A) cUll ^ (A. BAT) 

H 1 ^' . gJtJij obuui t ^ ^ ^ 6 , 0>b 

^ u 5 ^ (Single-application) u^Ji j_Jc!t JULi UE 

V-Ui* i*KJ -Lfc-dt A^J J^ott ^ *Uif( AUTOEXEC.BAT) 

J»J«It oljLil pi JVi ^ili! 1JL* CjJ(START) Ji. (Keyword) 

Jta oijUM i^jl 0>! ^>!S ^ jucai ^ ^ 0jJ4 

5JU-I J ZUS\ jui^ oi» liXj t oUUi Ji oijULi ^-jl 
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r 



r 



(Data Protection) 



U3i 



iU* Jj i4*Li ut UJp JSl^Ulj i-«udt ^UiJi oJa J] of JJ 

U^*^ ^ 0^- 4 (back up storage) (^tz^Vi) aJLJS ^ij>*ijl 
ijSjtyjjVl yLiJt ^- (^-U-t *j?r j* c*UUJJ Otj£»£ iti**!! J^iJ! 

J**: jlS t tk^ ERASE E ^ Nju ^ ERASE D ^^k? 

. < 2 > FORMAT ^Vl f Jt^Jj ^JUl JAcJI jl^ ^ Ujkfc W1 jrfl 

J#U v-ii; Jl tfifj <JJ (sprinkler system) ^y^iJl flkiH J Jkp l^jj i£u»* 



^ J*U*If Ja^j! ^ U»L^i j^j, ^ tJfeM _ ;a;Uj! 

24 J^U J^JJ r UiJ! j^f, s^Vt Jiju^f oal .^JLi £J u ^ ^ 
Of ilM > iii U»L^Vt i^JI ,^LJi fJJ ^ ujj, 

oULJl ^ ^ -oULJ< ^ 60 MB JU^V ^ 30,000 oULJt 

cjb s^Vi ^ jsl «u 
(Using Back up Devices) uAJl S^^i fl-W^-i 

i*^' u^'yVij ;xui £>s t>t-A s J .(S>^>ys ^uuji 

.J^UjV! a* JjjJ *LUil VL^fj y*^JL! il^iVtj ijilsJl iJUJl 
{removable JadJ iUiJl £U53l (Oi^ ^JJi JkJUll J^jJi ^ 

^ cartridge) 

.wj-U-f DISC g^U- ( jSX.I ^ 1$*^ iJlSOj _ 3 

. f UidJ ijjbe _ 4 

^ J*;^ J* *^ JS 0>- UJU 0i . cyULJi ^ 256 MB oy£ jf 
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COPY 




i 1 
i 1 


Jdl 









JUS aLUJS U*J| ^IjtVt 0 V>* 30 ^ Jit gjj 60 MB Umi ^1 «tS 
,(60 MB J y*>> 180) 20 MB J ysjfp 60 y» J.ULL 
60 J jVj* 120 Jlp-) 360 KB ajJb** jVj* 1 ^ SjLl ikUJ 

.(MB 

(Selecting a Tape System) i*^i3! fUal jLtf-l 
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djS «if V! if UUl tffc? i^j jl^JU ^ ^Vl U^Jlj t _CUJi 

J^' OU Jilj J,y r l^J! ^ 1.^ 0 | 

jl^J-l t^JUL^ U^j J*,yJ! i^L^ ^ Ujj^ ^ olj^id! 
^i^i ^L-f J*b J J^yJI iUiO! U^*, 

m,U^V st*. ojSj ot -sOj i^u OjSS of ^ V it ^iVl s^-f 
^ JSdJ aLU jjS5 of . J^-dt ^ U^-j il^JS 

-k^ *y=Sll ^UUJI Of , JUiVt wLS^Lj 5je _j3| ^suVS 

.jsti i^j, i,.)^ 

J* it\ ^ r mji .(jauj ibuii ijusji) ^iis j,UjVi J 

. (adjustment) Ja^AJIj (realignment) L.^. j5\ aWi ^ jaVi jj-i JiVi 

Ms**/ <Sf c& (Astepper-type motor) ^i^i £>Jl ^ tyt ui 

J£ il^ll . (edge seek) iiUM ^ U ^ l^jji ^J^i ^ 

Ut, ^jKH / ^jUIl ^Jj\ p^jj O^^jsJU ^UU ^ll! ^ijll 

*j*3 _>*J *( th « servo track) jU! ^ji^iw ^ aoJl ii^kii 
J^i ilS lit, .Lii ^f>V Ja^l J* J^- ^ oUj l*ii ^ 

■Xk W J*— =JI j— I **9SST, . Jrt- JSLi, J^- jjljli jLJi pit; oji U>- 
J* ^jdl o| ..-L*Jdl jjtjll jLII owi <>* jSU^s Vj 

i-^U jA (Automatic gain adjustment) 4jf S^Up J Vl ^IJf Jk^i uj[ 
JI ^Jj^3! <; j^tf-l Ot i^yiJl J* 

IfZ-f ^ c^UU (preformatted) U_UL. aZ^ ci ^bu ik-!^ uf, iJUSJi 
ioj .AiUS^I v«U (> ijlsuUJ Ja^^jj ibS^! i^U j^Si ^Jij 

(automatic i^Uy^Vi JJUJi 5jU| ^ l^J} ^iiJ <SJtiJl i^ULi 
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iJLiJtj OjsU oij Jji Jl bti^l nUijAli S_Li .retenstoning capability) 

(Correcting Errors) *Ua^fl 

Ji J (a hard error) oUUJi 0> J* aitt Oi JaSUjll , JfejAJI oULS" 

, (a soft error) Joj^JLJU £-U*jf jlxtf 

AjLj^JI Xjw 3*1 j — iii ^JJis^Ij j^*-^ *Ua-^Vl ^wAj <~»ia,.if JL>-I 

Uf Jju ^ji; oliLJloli ^UiJl IJU t-^^O . (read-after-write verification) 
d|i ^Iji ^LLJJ uij j*jf-l3 JSLii itS3l ^ ^ % ■ <t 



ul* iJa^jJLl) 4™JL t^k^^Jl J Jia*- ^Ju£ EkiM of ^! ((a hard error) 
(a soft Juj^ll J* g^Vl <>• i™i4 »U»l( ^yb *U»>-Vi J£3 cjUill 7 9 5 4™i 
J* 4 J^-fe t> ^'j olSC* J V £l~t^l . error) 

(soft ^yrjUM jX.*l\ ji tlaiM ljU J~£- . „t fall L4J Jguytli ^JU^Uw S^a 

jsW OJi ^ t^U^l! jr^u- v&S 01* J>* & VJbj 

(soft *U^Vl £>Ji Ioa ^ JUi ^ 0V ifcSJi jl*; S^l 

. errors) 

fU5w Jui; iujjtJi oUUS^j <~JL *ik^Vi ^^waJ -u;>u i^^i 

^.^^j cjULJI ^* Jir v(on-tape back up) iajj^J! ^ SOiLJI 4^*Jt 
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i^-^ijj U^-wt ,t*AUJ oUUJl l^j JUUll^f ^UJi 

JJ ^ cJU^j EXCLUSIVE OR H o..*..- J^yJ! jt^V 

J f lJt^^^U UjU^I ^ Jti U**]l 0£ <>U JUi . 1930 fU J 3M 

(Software Considerations) ^Ufl^Jf oljUpf 
cjIJLmu £m*um vai-roU i^Ji £-* s^u jjt 1m ^stQ s-uuJi ij&Vi 

J,p ujUILI i***-; o^-tj t iJJl — H ij^ji J olilil ^ — ^( . dLJ^i J*^Jt 

.(COMP) DOS 

IJu <j ([SXUJi iJL^J) jU**l* ti °^r* ^ (A batch file) i*ijJi uUl* 
ji|sLi J* ^itt -4^1 cuss ti[ y Ji^tf fikJi 

ju, w^ail pi&j ^UJ^I fU&f ;JiU\ J^^ili OUUiJ 
Two Tape Backup Systems: Streaming and file-by-file 

flbjJl l>j sajU! Jqj^&Jl i*Juf ^ fij&^l ULi iJU* 
oUj^ tl*^ oLpj voUL-J! ^j* ij-"^ k^L^5 Ojs^ a^t* SAIL* i>uJ 
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_ <jjJ\ H viUJ5 L ^ ^ wait ju« wiiii ot 

IA jiV* goULJi ij^S oL*i3 *JuU* — i J** UaJ l^^x (start-stop) 
Jlj^ii^i Jlil>*5 oUb-pt .Ajiu J£i oU3U 0>^ J* l^U* Jflji 
a* Utt- OjSi aW^Yi *U J^JI v^! f^Vl 

^J^JI ^j&l 1J» Ju t^a^t ,*-JUJi jl^ J* (formatted) 

„M V' i>* i**^ 

^ oUUt ju^T J^V UUJi >tf 0^ J&j 

wlJjJI £\*J> Ji ^ jfiJlj v(Iog off the network) flltt ^ £j>-! 

J*jC^J,1 J*P hlf ui* wiilf JL>u tJilii iatij^ . Ua;f j^a^JS 

* M\ ^\ Jp ijyiti J^™.j t Jk# Ji ^iilt dl (the supervisor) i-iytil 
^^fcl* J**z~±\ J+p (directory) i^iltj 

(Performing the Backup Operation) 

J| *U^i i- ttrt to^ jl>JVl it*-* iJULJf ^wJLf i^Ui 5JL*Ji o] 
^1a>^-[ J^ste- <y» -cCjUjTjV* *-^t>j soJLJI ^t^J! of ^ . iJLjJi J^Ul 

*. til . .U ^Ajt^Ut 

oVl , JajJI j>Uw ytil ofj JUj J — aaLJ! L^t ^y* yd 

<j i^U-J *J jiJl Ik^Jllj J**Jt *JytU tftXLJt ^UwjJl J*%p oJj 

&l ,>&Ujj sxl — \\ *a*jJ1 wit* J^^if *Jjl—Ji ^ — Ji ^t: fj-^j 

i^UJ! j& jA^\ jjJUi^j Jaw^jUi **t ^yyli^l t 3*tojJ! *! j>*l 

.ik^t^J! JShi\ Wrir^? ^ V V-J*-?* V-*^* .(bad blocks) 
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jtgJM ^ (timer) cJjll iU J] UjlII uiL» J Jhll 

J«ai* fUaJt ^ ^ oyj ^ -i-is 0£ Jju ^ a;tJi 

j-* oij J^^ — li uwjjH >^ cJ£U S^U ^ ^1 

^LJl tfjjl J^Lu^ LAN Ji ^ ^ j* J5 tijSi JJJl 

OjJjO! ilU*j *toJ^ (parameters) cAJL** U-J» SoiLJi <^,:Jf 
OjJJ ^J! olittl ^L^su-I ( * RPT t . DOC ^i*) (extension) 0*** c** j* 

Jauj^iJi Jjp* (J ^P^l iJU- .LJiS^ 0j£* A^pji J^jC 

0i .SjULJI ^UiU J* yy Ifjj ia^jriJ! Ji **jia*ll CjUUJI 0^ 

^y^st-j 0l ^7 iJjJl t-il* Jp ) je^fj tiLCiil jO^w ijUll ji 

ji fi\i&A if A^.n.'.ii aJl* ,£-JxM J^ ^ ^■ tli ^y**^^^ i*-^* 

ti| . ^Uj J-J^ ^Uuio»^/S of (>* £-Lmc*JS j **j~«t W^**^ o^£fl 

. ^^joJt oLltlj 
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^o^J JkU-i ^JtiVi Ja*yJi ^ JJzUL-* uj^i T( ^p^Vi 
sxUt ^ vUUJ* it^-it ^.-i^-i £] ^L^Xm/sU 

U-Uili ^ oliUJ' ^ ^ vri *i[ 

OJi JrJ Sjj* j,Ul fJ Jl ^UU, oJtf 13| jS3j . J* 
ftbOJ iJuUJl i>*-Jl 0| ,fU*jJ» bp- oUV l^-t^w^i ulSU^b 

Ji* tioljil jV J**Jt jtC* ^jW- o*~Jljf ^uc-^Vl 

_U> JIM y> 0»-UJi jLa£ . U^-ty SJti S^Ip Jsu^l Jai^ 

Making your System fault Tolerant 

flkJt JU^u ik^ j> Jlil JUa*4 Jtf .iJUUp^l i^Jl fibs 

ju^i ^ yu u ^l^i i^fb ji iLk lan s jluii ju^vi 

J JU-I Otj tLAN JI J* jJfc J J1=M 01 , JiiU 
Ak#t ^5 V LAN JU <pUl ^--S^l yM *y>- jf (the server) iU^H 

Ji UM iiw ^ ^JLjJl oijlt j\ oUUJi jloi* ^ JJUj LAN's 

, cilJ jsr^lf 01* LANs 

^U^Jaiii j oUUJf J*UiiJ LANs J! ^Omx^j JuSji* JSLtj 
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cJli' ^1 + c-^UUiS J>15 JUS] t^r** transaction tracking o*&*L*l! 
SjlpU ^^Sij *u£aJ$ J*^— Vi^-l cj!^UULI O^i J*£* V>r ^Lr*-^' i^jJl 

i^UauJ! ,«JUJl ^1 yVt JaJU-j ^ ^ LAN JU ^jJtll c^AlwJi Jtff u] 

^ o^Jt L*^ ^Ua^uU (power supply) OtS li[ U^/a^j 

. (uninterruptable power supply) ^Jaii] ibUil 

«Ub 3 jf 2 jSJjtX flkJLJ JJbM v^*i J 1 ^ Sfrr Cr* 3 i£>=-* <*M 
JrfUjJl ^ U^L^Vt i^Ji ^\lkS %J-| «jU*L J^j; ^ 01 ^ Jii4 J**£ 

.^1 j^l Jl 
Saving Hard Disk Space by Archiving Hies 
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. i*jJUiLb i^-iLt J&jjU *_JLa)! yi}\ ^Jji wjJJali 

2r*u^ ji^si jjjd Ufc^ oW *-vijVi r U* 

Ji wills ^JUi .ijzy J^aJ 

oL«JL>»jl iqu^Jl oUj>- £_* aS^JJ -L^jJL i-^jLJ.i aJU . l^L^jV^ 

. ( (3 _ 9) JS^jl >f) ^jVt 

.^ULJf hU- jl^ J^i isLiJU JjtJ ^ J*^ jl^! 
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copy 




£Ji Ujj C^UUaH J ^-L*LU-> V ^ UiJt 0 Cj&J <^1S 
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/ \f 

(Security) 4*U*JT 



Uil 



O^Ul ^ibj ^^Ui w-^ljJ-i LANs J v*Vf i* 1 ^ 11 oobji 

i^Jj ^-St **lp Q^UjcJLI JaJ , LANJ i>OLJl a*1oj\ jz&z*^ 

ojJz£ j^UxuJlI j^i ijj tl^l> <JJ i^U-lj ou*>JL! oULJi ^» iiiUi c^U*iCii 

t£>b c i -^* Uj ' ^ ] vW^ (>«*r i£j* JS^j v» 

cJtf llf i^tu Ji ^Jl ^ ^> olSLdJi *JU jji^j 

ftJU 0l» SJLUlj oUUli oVUlJI £^*>£j ^I5c; ;uUii 

OUiil JLStJU JL. JaUIj ijUJI oWl Ol OnA-UJi ^k- 

•ft=Wa! '>Uju ^ J** ViJ^ 1 J f u^^ 1 

: {Networks and Security) ^LuVi 4*}LJlj c^ikJiJ* 
J* oUjUll 3! <y <>j . f *J*>*dtj Ji^JU *J>jr JA-yJt 
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<^L- PC ik*-^ f UaJl Jj J j^JLli ^^JJJ + ipUJS SJL»Lili jp 

J| iiL^i iUJ-i JU* ioyti JSjiaaJI iiK ijij^i OLU i^-j*; 

;(Risk Analysis) SjjkaM JJU£ 

<^^u j ojUii^i juij cj^i j> ^ jjJ>* js^ jjA; ^1 jj 

ijjV! ^^c^^Jt 01 ,ilj>JLI M 1 * 1 ** <J |J tf* v LJ-b i^t^l olS^i 

oUi^-| J*- jl^Vlj ^UUIi ^L^V! ^-^-^1 flJic-( o^*^ 0 ' V^r 
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wjUjiait l^-J-uH v-jwijj tJJL^i o^L->- i^ij.,^ oU^hmJI c/ifL^i 

.JiUii J,Ult 

1^04 Jij oUUU jrJCjf j£ *hJU J-UJi a^C U UU 

(The Data's oLJL-Jl * (*!jl*VI) ^rwJJ tj>~*a^ 45 ^j* SjjIslJ^ 
U>jfi JS\ oUU) ^Ji J-ijJ! a^t -U*JI J^i*iil .Vulnerability) 
O^i Ja» Jb^i ^| J^-jsjJI ^-J*l^ Ux^ »^JJi { J^i ^ J^*rf*i»»i! 

# atajpjrf OiJiiJl 
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: (Levels of Security) ioUl c^U^u^ 
C4» ^lS3l ojyij ijl^l -Slit J #U V 

fUsil Of & JSfcJl c^l .cJjJl ^* UUi^t JtfVi iUJ-1 i-*>LJJ 

; jt^-^/S jiij UJb4 w*>^ <vU*il <SL-ijt iJtJi cjLj>^^*J! 

Physical Security iallf i»^LJl _ t 

Personal Identification l~*a>*£i\ ijjJti _ 2 

Encryption O^J*) fj*** jj* J 5 ^ Jl ^ULJl — 3 

The Diskless PC JV\ JliM ^t^jJl yj^UJ _ 4 

Protection against cable radiation JiLJl ^ ~ 5 

Call — back Security iJUj^i a^LJ\ _ 6 

J| i _ # iiiU wUi ^ Utjuu! £LC* ^1 J JUiVi J^lj^- 

J ik^JJ ^ £~JU1I i^-jAJj i^LlU o^l JiaJ! wiij* .JUSVi 

J*jc-ii iUJ ^^Lif ^yU- .cJ^S J ksM J* *UJ' 

i^-Ji ^ £>Jt IJbb OjS^ . J*^ SJU- ^ fUfcJI V^i c 1 ^' ^'^ Cr^ 

Ij&rty 0| -iolli i-^Ji Jl>iVb J**i 4^ fUiJ 

a™J! ^1 j^»f , (^^j^S) t^^^Jj J*«j| -ulitj ^jj! cJjJl ^tjJ 
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ill VjAl 

ijuarvt yuyi J^Lt- ^ aa* ywu ssLjdJ 

Jfcjt JriUj JtA>* <y J**Ji J>UxII l>jU& u*A>-^ ^U-it Oj53j 

>i^! .^M^ tf^J LANs Jl J oSUI J>>^j 

. i-^>*JJS JjjAS ^Ijjf J-Ait o>-E 

.t^Uij 4jUJ- AiUalt Jj*c*_jJt oUaA*£j cA*J£ Jp JU^aj Of cAfjJLH Jp 

Ljtfj fUfcU J>u3U ^UU ^1 Ji- UjU* OyC* ji 

uV oLSyJl J a^tU v*>~ii* oUU! Uj&V aS 

ajuJI t^JJ aSj^JU v^JL .L*a^*J. C&JS-* f+r^ t*— ^ <j^>^Vi 

Oi -jj-Jl iU? ^Ub J«»t.,.U ^ ^ik^ aSwUU JUuVi 01 ,i*^JU 
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' 1^1*^ aX^j t Uj5*JJ ^ — i O^ij L^Ui£ jL^-l ^ pjU 

^-U-Jl wUc- SLi* i*J oii j^jJI oUiS Ul o| .viUJLS* 

. i^Li-l ^^jT^Jt oUJ^il jjJj£*if ^j^iffcA^JlLi <*J^ ^^U^ 

£_> i^ta^j dJSjJl j j j* 4ijj±* (Ji^ij jj^^ oU-iS 0] 

^rwdJ t^j^^' J2\jil\ Jtid . ^ j4*i ^L-f *<UklU 4j>l^i* *JbJL>- 

jt_^Jt cA*jLf ^Uau OjJ^-L*- ^^UUJl jf pJalU i J5**£j J>r*^ wUJLS 

i-^^j^j ^^UjjJlj JUissuVt oVjt^ (j^*^* i^L-iJt ^Ua/ i^*^^ 

Jp xje^ 0t ^ US VcS o^jl^ jJip o\ .flfiuU J^aJt 

01 ^Ikii Jj^JdS ^LU> JJu; iS^J! ^^1) ^ dJUi J^j ioVjU 
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JJ^S f Ifc! ^ . iCJJb JU;VU JLUij UW| r - ^ Jje Jl oUS, 

.^•jULXijllI oUUi f iju^-i j3 tfjSJLl 

: f j#A*jS* JS^i tk/ 

JI ^W< y (Encryption) J^l 

jl ,iJU*Ji *i* (-r £* ^ (Decryption) ^-SUli Jjj^Ji Ut ti*^*** 

^» ^ ^* <^ oU W^ ^ -«vit jsiyt ^ asrBt 

. U\ J will! J| J-*oj ^JJt ^^-tlt g-Jalw V f^A» 

oLJUp Jl x^j p^iLi ^ JSLOl oUUt Jy^ oUi; Jbk^ ol 
(Prime iJ^Vi iiJL^Vl ^ j$ . ^ l^l;U>> J wbj 

cJjJi ^ U*^ *JLc Uj^j dJi ^ N Us- ^ Numbers) 
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.(end— to — end) il^l y> ^Ultj (Link) J^it J^Vl 

<0L«>* ^ <LU ollUJi J^V J^ji^ Jsj**^' ^*u>x.;,.^ 

^ -j J-^jU Jo**^ .t>wtiw juj^U- Ji* (point — to — point) ik&i 

J (The Transport Layer -~ JiJl a*J*) (Layer 4) 4 *iJ*l! ^tb Jfj**^ <>* 
^4 U> Jj^>3 t>J* ijLfJl — J! — ilf j> Layer 4 oVj vOSi giji 

: (Encryption Keys) f^ill J£*itf oULJf J*^4 ^ti* 
ilL^I jU^) ^U%j> ^fcill .LANs J! J LaJ s>>u IjtfVl 

J£jJ a*UJI £~?UIi .a*?*** ^ Jj (Public Key) ^UJi ^b&L iJ ^ H 

Axoa; :3l1» j£* aL^U sJU>Ji fU a* ^Ui* uiUbi* ^1 

J .W^.r* lS>^ ^JUj J^tj^! J-^is^J <M* 2^5*^* 

^ jsaju ouui fiiu ^! oi* tf u js^u . Cr ^niLi <JU^ 

jjb (DES) ^U31 Jjj*^J! fUiS i| wLU J*J k^Ju of t> S^ 
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To: www,at-rnostafa + com 



JJ j, ,jj IBM JJ ^ fj+dl JS^J Jy^iJ fife 

f- ^ai jA JS^iJ oUU! J*y£ fife flj&^l .1977 J ^jJi ^UUSi a*** 
. oOpdl ^3 J^jjl Ju*. ^U>JJ UtJ ^ f lp JS^r DES JJ J^L\j 

(The Data Jl LaJ» j*-p JS^iJ Laj~~ ^ cjUL ^^wiJjf is^-. 

gj-fj j-Sf DES f Ik; jt . Encryption Standard) DES 

, ^Uui^Al JjU fjJI ijij^l 



j? J5^U ^UUI Jy* j* LAN Sjj-J J«-tf I ^Uil 

oU~k3 Ujyij ij^-V! «JU Ji* otfyJI J**" . oVU*;V! &x*\ J 

^jai-S JJ £-*J . JajC-JU *L-tJy flkJi J2* i>*>-^ ^ <jt *U; .SA-A* 

Ow J-v ^1 aU-jII # J? J^J **W» J-> 

. Ja^i ,> Uj_^j Jj* t-ij- 

JS^ti] oULJl Jiyi jj-U* ,^3 fit! iSjA l*ry 

^ jass ^if oUUJI JJ Si> . iSUJij PC JJ om p+^l ^ 
jLjJLl . p^il! ^ JJ^Jt JJ J_p^- vJUil ^jill 6}£ ^il JUSj SSLtJl 

fUIl £-biU flfeJ <>tt ijjj^! JUPj tu£jtiaki <.*5tJb c& 

.LajI a!** 

j £-9*1* bjJ CjI ^ jiaj flkJi (JLa Ji* J*-*i <-<sJ ^t-j^jsi 

l^iy* iSOJSJS J oUUJi JJ .oU-ll t obUaM cSjbVi :*CJJi 
oUJlij oLUU U c*^ JJ & ^bVi ^ .p^iLi ^ JJLtAJ 
JSJJJ oUL_Jl Jy*^ ^ J^jOw. JJ y^l ^Ul* i»\J l^^JU-* 
til y J*«^-JJ Jlj- Ji: *JW JJ ^ Jy>^Ji Jl*»- . fj#«U ^ 
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j^E ,jtu^ Ja± ui>4 vsljj lu^j* i^^j pc Ji Sji o| 

^ LU ^ .J^if u^f J* <JJS y> VJ ^UJU ^UJJ 

^Lui^Nl fU» ^U^> J^*J*Iw o^L^Jl oU U^i JjsLl <--JL 

J£i, ^JU os*— dl ^ t5^j c^jSjll J* Ua^f oULJl 

.tjjs^-Jl (merge) 

oj , wiOU«J) ^^ww jjiS! jt^>- ^> j>-^J\ JL-wL^J! 

w^L*£ £-L^u*l <SU J 5 ^' U^f*" iW^J A^-iilf J-^G; t^ii) ^jva^iJ! 
liili ^ ^UUJI M±[ j£s .Jri) jitfj J Ai>i ^iyVl J* oUUJf ^ 

^ -LU PC J* JJLtiJi Oj>j; o^tSLlJi jji^ oi 

Ji- .iSLJJl J ^>Vl ^ iJtfJ PCs f ia^i ^ ^} i*£J\ oUail 

^ijjUf w™Jl -tJ^if cjyu ff;-**"' Vj J^*^ iS^-i ^-JUaZi i^rVl *JJ» 

& 5JUti PCs Jl ^ .iUSJI ^iy^i ^ PCs Ji r la>^V 

SJU-I PC Ji JJ ^ ^jJiLl ^-%J1 Sit j ^* ojUU <>Vf Of VI * Jii^ J*xJi 
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»J Ji* UJ woUL-J* 3^. J*± j.*. ^*JA* j^r ^! Ut 

ViS*! ^ ^ YuLl ^ J ^ JkJt *J J^ 1 0 * pc J * 

, iSLJJt J LU- s^jj^ <Jb- J UOp-J iUfcu-* J*p «k>***5 PC Jl ^ia^^-t 
j well J>^\ jj^i Jl J**^ 1 ^ -J>*U 

jljuII {software) oLfl Ji JSUjc *j> ^iyVi ^ iJUU PCs Ji oj 
J] ,Jaii J>*ll JjJL! ^ ^aH jL^>*j .li:.:U C»„«,-r» ? M X.. : .k:JI g^IjJl ^ 
U*Jj (jl^ J^Vl Jp jLikij 2aU J-i-i^ ^Uilj ol^i^JI 

J*p ^Ijii jyt Jij t PCs JJ <LS^jjl aJlS J ^ ^i^-i W y J^p i£ 
(protection against Cable Radiation) J^SJJ ^ 5*UJ-f 

J^l ^ji it u? ^ ijkU c Ju .otSlI Ju^l 

. VUx^l Jit U ^ ycJS 

u] .s^rii jd^l otjLt| ,> ^sV oVUj^l a* Jl* .cA-jUl SS^j 
( i.yi oVU^ J*i g^c i^U oijUt J*** Ujf o>ULJt J^ 
iad; J^ j Vj* ^llj J^ ,!i 
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^iJi jUll J-SUl flofcu-U oSjU)fi ^S^Pi JU^i ^^Uci! ^ 
tjj .iUUi c/>USJi ,_iU; jS\j ^1>J oAlw (braided) Sj^^m Sii^kJ Jic 
^y-i iiii! c^ly=~*AJ c/yLyY! ^ JAiY Jb-y! alS 

Si«^j ijj^i V^^il j-SU^-b JJU-Jl ^ U UU . ^ 
t^—UXT *jjr* ^t>* OJ* v 1 -^! **-U4 aJU- , jiS* 

^ J^l ^Uii iiSLi, ^ ^UdJ £L> iiU* 

iJ^iit ^JUVi U-^>& 01 . (fiber-optic cable) *J^ai\ <-iUVl ^.ijkic-L 

,>i>V Jii. j+» lo^ (jji-t UUVi <jVj , cu&LJl ^! ^1 

i-y — I VUi Ijuo^ JSLL. jUi ^ J-UJt ol J^oij! |j> (J lijJi 
LAN J) y J^uU J**Jt oVU *y*r ^ ^ J**ti oLU* . ^UL-Jl 

Jjj UwUpj <JUJb~/ft iOUJi ^ ^ PC Jl iSLJt ^* 

J£-i* ^ Sfoj eJbk jJI^j *U-tu-Vl ^Ja^i Jt*uVt 

*Uu^Vi ia^i fk-xj ^-JJL JUuNU dbij J| ^ cuf .^U 
iJUSJ ^11. ZjS\Ji\ hJ&H Cj*** Zf*^ ^ t tS> !,: '^ ^Ui^ . ^ImjI 

(ID number) ^ycS^ pSJi £~r* ^ ! JSJ 
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a wisi* ^ijj i >-.iU.U t*J^ Jlpoj viJUU- w^-jIj 
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^Jtf ijbM *a* ji# *SL* w^sJ ju* Ul .PCs Jl ^JU^ J iJj^-Jl Ji ^JUi 

jwi oij jkio v sjb^ijji pc ji ju-ji ^ of j| 

^Ujj ^-jiJb XL^i\j Jpj «CjOJ UjVi Jp ftj Ju -s^tU 

^JUUS Ji* JSLlU ^Up cJS iij ^ V Jl UuE ^b* .oUUi 

wik^-ii ^Ji ti^Vi SjLp-JU OjS^ 

(The installation Log) oU^kU *bVl 

f Connectors) LjIj^JIj Qft aJUIS^I J^UJl J ^ 
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^Op tiS^Jf wfbJjt wL^j oU^ifcji *b[ J JJJlp v^JH! 

UaJ ^J**^-* . J«Jl ^ — - JStj cj^SJJ J^JU ■ * ~j j 
jl. t i£~iJt J f^-li ^^.UU s^-t ^ iibkU jjjty J] 

V^-y; oUjLAl *1* ^ j;*S3l ,<)Ui3l j± j\ 3UiJi HUBs Jtj i*Uj 
, <5L^Jl ^JU ^ ^ ^jij ^fcJi ^k£Mjt J^joJLI ^tf J Ui^j 

PC J5 p-iji ^rj=i .^_JaJL o^-O f lkJ J^il 

.JakkLi J JiUli j*ips jwIjj iSLiJt ^ ^sM jlp- fgtj jLf>j k_JL*> 

o*- ii| U»j~a>- iCjJl ik-'A* sSjJjt^ o* 

\i\ .flkJI y; jf Jt**Jl J .^>USUt J* ^ jy*i«i! 

^i* ^ J^ 5 C jJL; 

tijj J*- d °' - -^**^ ! >.HJ fJi^w 

(Cable Distribution) o^»^3l 

cJt- iii .jrjS^Jl J Ja™^ iJUAl <SLiJi J &%£i\ ^J^i ^ M 1 ^ 

,01511 ^ irjltl aUIjlII ^ikjf jIjlJU J* 
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.sju^ui au-i ^iji 

^tll ^v*U NU>4 J^t i^jipi <^%£S\ .Ji>ljU*JLl V^Sh 

pJ^Jt* crfu£i\ .A$LJJ\ J ^J** ^jJ^ Ji ^oJlj 

^ J* J^ 1 a* V l^t V| 

J*£* oUj J4^l? t>*i* £-* fFfc* ^>^j c>U^ *Jli£t 

. ^ju^Ji $ 

. 4 

J| Lfrii>j iJju-* a«Je%> olkiu* oljii (J^^; <lAj^jj1\ 

J JU-I ^ jUw!t J* jU&db stall J^S ^w*^J ^Ji iJUJU 

.o>yLJI jf LiljOJ^i J^jt obrj-Jdi 

0] .*iM ?u* J^i uls* j± Ojfif 
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: (Planning Ahead) Lai* JaJaidf 

^^Jij 4 g U: . » >il ol^j^JLi I*J*kl5l JJUU iSL^ii fjLJ df 

t>* J*^* ^yCUa*- ^j* oUjJUlt t_Jl> viL l * a£*Ji ^jiJj J-i 

<^J?j-* J**>* <I (A standard coaxial Cable) ^Uift ^jjsJJ J~£Jl 

yfttell f lo^S ^i* iO 4 ^!! JtJUu-1 d ^ ^<r^f .a^j ^L^^a) (Twinax) 
^^L^y J J^UI J^j^ £^A\ g-^j b| , oi^^ *t^>-i bj* ^LilJ 
Ejiji* (adapters) cSJj>S\ m ^jU\ ^tJ J^j -JJUi^ ^ ^r ;J^ 
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jSfcli dUU .^fjl*-i o-^Ji a^ij* v^Jiij *JW.d» J jas; uV 

,;L*Uf-i **JtsLsj oUjdi .JL* iw"** ^ ^ ^ 

jJ!j jaJi >£S vr-" ol <^ ^ 

.^LJJI ^—^b iaU^f -tfj iSL-Ji Jl 

jliil) .ti=-. 01* ^'liJ! j-j-**-! >J J^H (Hi*) H 

.(7 . 1 1 J£iJi 




OS not comprint e*W* whift 



at ^. ^4 J»i wj jit ^oii jujai 

*jjt J5c t*Jk& $J*P J*£*' ■ ^ f'i I* -diLJtj 

o$ J^JS3l IJU lij r J-^jll jj^i J *1^>-N ^j^^ 

ol*J1j (impedance) i*JUif ^jjt ^J^iUJlj J-^jl! jw oU-it 
v^Uji 0t ^? J~£i! J* ikaiwUij jfo a_i*JJ ,'£U&Ji JJJj J (capacitance) 



161 



J-£l* .irjJJt J j* (bending) tljSHj {Kinking) jJbJt J^iJl 
^ Jit O^i V J ^/ J*^ ^ * iia* Jl Kj* 

JUdi iJ* 0>UJ() cJj* o-^" ^* V C"* 3 ^ 

r *^ ( I J~£K -sjua *^^VUr,d^ -0*t* J~* J£J ^u3i v^>%j 
^joil ^ ^jti* JL* J J^i til ,<-ii ^Ifj .Oj^i J*>^J 

O^Ly .fJi (15)j! (10) J£ JiVl J* v<*^U Oli^u w^>u* 
tS^Vl iplll ^Uf>Jlj J^]*M c/aL*^* (Transceivers) JLiu-^! 

j£i La at^i ji iUl ^ L*l cAJU Ji JUtjJ uf ^^-A! 

J^l J* c-Uj ii| . Jtf*J! Ji, ilSLl* oi jljJLi JI Jjjfli i*^ 

J~£IS 4?*^ 0£* jlJLsU J a^JS pjj jo*, ^-JS Lyj^ 

j 0/ t>* {TjL^' ^j^' *J*a*^' *-*jJ* iJJbt* CjUsuj 

^> J^s^B v->w iJtLip- Ui^)J OjS^ tjj c oL-™.tdi pJflJt* J 

*&J\ w>^J! .JjUJl -U*Ij *J5UJl iiy^ tj~&\ syJj J^U 

J J^SJl ijift Ux* . J£i J-S3I J* -UU±i ^ i>j5l sj> 

^ijk J| jrbf^ -Up C>1£- J 4ftJI J*l* 

j*** t j*Lp J^*^* - JUStSLj -cJ*ij w^-j^ vr*K> jLSU J] Jfc^ jT iwij 

J^J^J J^-OJOi hj^J\ J^LL* U ^jVf tl^ 
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: (Cable Connectors) c^Sii ^jj 

^io^vi ^ju bnc Jajijj .ihij^ij o^u&i r u^f ^ lul i^uu o^sat 
^ ^ ^r** ^j^if ij&Hs 8 j> .iUdi oisLiji j 

, l| — aJuSJ <rO^ <Ji <=rU- ^ry H * JasJJ 

J**j ^kk* IjJlJ* LAj^t .*bJf OI>jL* OL^UI Olpy ilL* 

j£s JjVi £^Jt ,(too]-crimp) SJuJi ij~ij> y. ^Ullj (wrench-crimp type) 

£^ 4Sl Hi ^ Jl C U V jUi! £>J! ^jUl ^ ^ Sjjj> JU 

^ $hj JS^ ^ii-sVl -i^U S^J^ ^!>>t JJ 

J»jlj £)lyfc J^j tfytJl .SjiJlj J O^JUu hAjJ\ 6UjJ! Oil* 
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jt^-Vt Jfc^i ^ui* Jtoij oi* J*ij 30 20 ^ js\ v ^-^t 

y S^jL-sJt JJLe gbaft SJbJi fijJJt JLtj 6V J^*Vi 

BNC Jbljj* ^jua^iS! J^f ^jijki <oiLl &LSj3\ CLOUS' 
Ja^ij J53 ttsii 30 JI^P- J»*i JL>-L ^--^til -cS^Vl jfeij^J! *JLk5 ^JUI oijJt 

J^ijJl ^ fS jlJJLt J}U ^ ^ J~£Ji ,BNC Jtoljj ^-jjj dLi 
OjSS ii-j- wteUb JUittl fJfcr ^ df £^}lt J^S .BNC 

i jgjc iS^jJi o^Uij uJiUt 5*j}a>* -ZJifi* y*j iiJbi- J!jJ^* g^^*** 

+ oULJi i£JS c^ J: Ui £^ jl^ JSCJL iJil oU yJt oJu jju. , *lj=JVl 
J* Ui^ j}l UJ.aH iujll J*ljjH cjUjJ Jp Jj^I £-ki-J 

^Ji^ iJUilf jf «~Ji ^ JL-^sfi 

: (Firc-Rctardant Cable) jUii J^i J-X3f 

-Ji jU, *ju jioj jU^vs si* . j^i j> t> ii^ij j^J! ^*s>t 

. T^Lpr- L.L- !JU ^-Uj i_>^U!l Jl js~\ X* . (the wicking effect) ^-LiJl jjjt 
ju* (_^»U>^ ^S^Kc- J** j^rij jki-l ii* Jblji* ,_r^*i J^ic-i"i" 
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. J^5 fUicu-Uy JUl^Vl jsfij 4*^1* J^iif tUU 

jtf *J^Al J^t vjy^ .JUiJftU O^S* RG jT^t ^ aJ^II J_S3i 
CJf kJ! ^J=*i* J-Gl w-Aj Jt^ ^ J*-l, 

u-ou-Jj RG J~S <y ^j*! *JlJU *U£*** Je*ri V^^i i&»^s*^ 

. Jf^ <™-fc Op US ;U* Jl ^be ^ .Jull J~53i OVj i^Ui £-« .iLUll 

: (Cable Testing) J^f jL^I 

y jjuiij ^w-^jj 

JujUi! Jfbj (ohm meter) JU* pjl .ibljjllj <J^' J* 
J^jl oli^ly ^ ^ij «SjU*JU f^Vi hS& V .JfcuU J pj^l jiJbw 
i>jUi! fJ f jt jlz-^ DC jU^-t .J-~£J! y Osy^ JjiJ iyUJJ 
J jtfj iJL^- iLj iii .oJL* JtjWj o^USUl ^ ^ JS3 SSSjil 

JJ *>Jb*li <*jUlt y l^r y Of DC J! *»jU* uU sjl^ iJb- 

-JflS3l J>b J-<)l ^U* 

t^fj .^sUjJJ vrj^-i ia*Vl jUl' ^-f ^-WW' 
^Vl ijlfdl J jLJLij J^jll jSy >j J^SJi olle ^1 J IjW 

: (Fault Tolerance) Jii-I JU^t 

JJ^l JUi^i ifj* jU*^i jki; dJLi* SSLi j-^td ixii^ij 
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jjaj. iiKiS ^«^>» OjSO if j<c JJLS-I JUi»»l i}\ j^itpi ^ 
^JUJt ^^Jlj ^>3l oUo^ jl^ ^ iJUJLi iSLiJf J JUU J^UJi 
J^f ^ a^ij JS J ^>L^1 .jsLUi j^f, ^JJi 

jrwS3! ^-l^H ^jiJl J-Ai* JiS s^^udi SjJwiil iJLrtii ^lyVl 

J-*^ 1 <J* cr^ J *^ oisLaJi jji** jj .^jili 

0i* t aS^JJI J PC ^ JSf ^tLaJ otf IS] . J— kJL ^o>- 

jlpj .J^p <W ^tS^JtJi jU PC AT ftJL^u*! ^kL-J IBM PC AT ^> 
jlftJ" J^JJ Oj&~> PC AT J**ji PC AT ^oiU faU Jkp 

Jl £-b£ "i JUi ^St jf 6 8000 ^ L*J^ Sji^ ^ Jia^J ^SLi cJlS ISl 

iitC iljU* l^j^k?^ U OjSj Ji Ji**Ii ^ + ^>UJLaili 

, JS^II JSLHL l^U* jS^ oliiitj >jill ^JUJi 
of J5^j . J^JI ^ JUJJ o^Vi ^^ii <UiJl 

J^Ji ^ ui^-^ ^ itU lu^ll 1i* >rJi ^.hr,,,^ ^5t)U 

LjAJb4 ^IJL>*JL^lj }*tj JSJ i^m^ v^-^r^i ^wjt (j^J^' 
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\i\ ^Jri^ JS^ J**Jt flkJl 0* ^ J 1 ^ JU*J «>i 

^UJl oijJl ^ U i^^all ^^>>-Vi J^f J Jk* 

a]U iJt* ^-S ^15U JvM JfcM JU^i Op UU-I L*-jJ>syi ^ 

: (Interference) J^ljuii 

^ULJi v—ij *HUJ Jyldi JU*^t .Wj^j ^ft -f 11 ^' 
^Jyu # a*JU J>-L*dl 0^ £>J> ^ ^J>-!^t J V-r^ 

.jxA\ ciiiij ^ijljt 4JU; ^ J^UtJt lJL*j tSJL^l 

of iSLjJi ctfAgS JyJ t^U" Jt3 f lkJl ^ ,^w^ ^ijoJf 
jryjLil J* ^JWiJi .^jill wOt-SOl J ijUt>U jJjLE jt ^Uij 

u>ljU^I 0J» ^ jr^j ^jUM alii J *-J">Ui! oVj .< (1-1 1) 

^* ^jXdu w-J^m- JL^- ^J^^wJ ^isuljjji t Jr^^ii ^» ^p^jJ {Ji^*I.^j 

£tilt ijSJti- au- Jjjj ^JUt (jAi^jSai jjWll Jl* ^^>U53i k^J 
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^■■k-* cJj ^ J o^j ^1 jU^ vlljJ V .ttjUit <UUj*S3* 

,^*Ui JajJ ot J^iVl SjaJI J^S i^jJ Jj-^jJl 

u^i iikij J~£Ji SjLVtf oUUl Jtj ju^ JSLL, ,J*±* J_£Ji ulf lij 

^ fJJ^S £ (if ¥ Jif J fjS 50 ^Jlj* VUai^i 

JU>4 oji ij-S ^UUj o^JU- ^JJkJ ^Jt CAD /CAM Ji- ajlSS ^UL-h 
O^S^ oULJJ c/¥jm ^ ^J] wlLji - JV- Jj^- 

tt^X* . (intermittent) <ujl^> JjMjJI iiSCJLt oL^-Vl L yi«j 

J~£il JJ Sj-^-S" iAJ jjiULi , ..,.d > .5cjt jjtu JUiii itju jlip k& 

J^iif JSLiu iiSLti! fti* ^JUj . iSL-lil w»jt i^Jl JaiJj j£j 1 _ 5 ^jVi 
J ^ ^J^ljJl oVl^ oUL-Ji c^*^ jLwc^i ^ Uup 

wUUi tj*^ <JLwCU"i ^JiUJ i^J^jJ <JUJl ljoi\ J^jia^ jS c)^^^ 

.wLi s^lfcf {^r^^ cAj-^' ^oJL}I J--^ 

: (Grounding) S-^^Vf 
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5aU jJI Ji* J^l -((3-11) JSUJI f UUl cJU; 

+ ^r—itj fUkJU i-^jVl 

Z^iJ &X>~ jlC y JS\ J a~4 a1S%JJ.I 




(3.11) JSLsU 



.AC Jl jU- J] ^ilij jl^ J£ (chassis) JSL* 

aU, JJUjJ! j. iSLiiS J Ertj^l tfCdl OrfJit IS1 . 
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j-A J V>J^ ****** V^J* Jl £^ * *^l™Jsll jiu 

iljj^i! i£LJl wfUJjiJl oU* SAtf* tJj*4uM ^ -.J rt t ^ . J j c^-w-m^jV^ ^jcJUaJI 

J^U Uj^j iil^l! ^ i^ji U OjSL^. *JV jiljjJt ^ jUJl i^U-^ 
J^r Jl ^ J-^JJ JyJ*i* JU^NS ^ j AC Jl 

Ji 0» ^j&Li 0? J> ,JSUI J^U J^i v^jE 

* t> jj j-j* 0 j^s* - *r**j' i*j <l>Ji J^AJ -^J-i j** cJ^*^ 

(Conclusion) oU-b^l 

, ^UaJb A4i)U jJtx> — w^aJlj tjJ^ij JoJ^hjJi — j~^t 

f UkJi ^Jtft ^Vl oUUJi Jii Ji± l*U»>.t i,.. ...... 45 ■ i„*AJi 

of u ,r « J*>U^ ik^u J^UJlj J^*S^i <*UU^ ^-^rj^i * ajLiiij J**£H 
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J JSi JSwj LAN Ji &j ^ J^Cjj iijLJ! Jj-uaiJI J L-liU 

i^JUjC—t J jsi-i xs- jJcj ejbt J>) <. jJi^* ^ js~ j>Uii LAN Ji . *b^l JLf 

Vu£> jUjj I^aU JjVf tu^l# Jl f — iJ 0! «-b^/i oU^-Jtji^ 

Jl r !a^,S UC jLcjj : J»p ^iiiij **bl Jpt J* J^JJ LAN Ji JjSLti 
trs-k Jj^* (J i-tM' J^Alt IJL* . »U J>t ,> Jj-^>Oi LAN 

.LAN J! J** j oUyil U-U.J J* *-V^! tLAN JI 

(The Data Path) oULJj y 

_Jj*dl iflajj oLUJt ^ <UU Jt>U ^ LAN Jl J oULJl Jzz 
^ aS^JJ oUijJI .PC JJ J**ji ik* ^ tju, ix UUd ^kpf B Jl. tJUJI 
Jl ,NIC(Network Interface Card) W^iJLt J-^ji! qjAJI Jt iL-s-jJj ^JUl 
Jit) . LAN Jt J_£ J^U t^U^ (fi ^) ijUj otJb-j Jl ULUl ^ NIC 

.{ (1 - 12) JSUJt 

(js- ux*, .^Ltu ^\ j a>rj ii Nic ji f >j j*^ j^sai 

^Vl . ^yUi-i jLJ-S Jl ^Jkli ^,,..5, j.jj.i NIC Ji 

jtf lit .(executable) JU^ J.U vJUJl jtf b! Li ^.JJaif JL^_ 

oULJi tjk, ^Mj wUJi ^^aJi Ji ^yd] ;\J J^l 

PC JJ J*Ji <U J| U^-j JUt ol ^ u^i i f t ! *- , !fl . h JJall 
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(1.12) JS-iJS 



uti£ JJLiJ ojSi ij- JiU'tfJ iLii ^UkJt J ik&j aJL* Jf 
^>rU^ g>J O^i V r UiJ! ^ LAN Ji J . f tkJi J,IS 
ijiP u J >^ 300 Jjb of ^Usdi J*tf of ^* ^Jd . pLkJi 

0] , iJUJl J 100 oUL-Jl i^S^j jf fyb t^JJl ^yJt 

t ^l^Ji J^*l£ ^ y-li 

; (Using Disk Caching To Speed Up Network Operation) 

j» Jif *laf J^*tp ^Uidt wjULwJl *L*£ of of ^ 

iJU- .{blocks) j*} J5^* Ju^su oUU^Jl t^j^f w^UJ^j . oliLJJ 

+ (disk caching) ^ yii L>*jC %*JUi ^jS^J 



172 



J L4JI 4>-U»t (Random-Access memory) (RAM) ^StjJL*!! Jj***>Jl 
^ajz at jrjbi Yj RAM Ji J Jj£> J-^! o*ULJt oU&> . ^ .«kdt 
5*^ JS\ RAM Ji ^Ui^Vi i*^ iJUJI aJ^a .^^l J,l 

(sectors) oUlkaj <j* sfi *^W1*U tfol* it>*^ J J*-^ 

Ol -* Siyu XU; j^i 2 , 000 0j>- U*ii ot£ iij , c^t 5 1 2 

JUJi {jj&uJt ^Ol-^i UJC*j .w'jAU; ^UaiH Ot-=*^i 

JUsdL *L^V* OJ* t>* oULJi £^L^Ji Ujj^ ^s^iL* 

oULJt J? oULJl) ii^V' Ji ^ jtii JUJl ^1 ylil 

Ujiip <Jj j^S^iNi J^IJlSI (J U- — * bjSc^i *J{J>^\ oULJl dtj ifjikl! 
dp Udi J Uu— ^* oUjUi ^ iJUi i^aJi cJtf .^Wl v&ii 

oV^jJi 0^* i_JU*]l ^yJt J* ^Si^ii J*«w Ux* 

^ .ut jjtfj^i ^jiii zj*~\j ukL. ^ ^ssyL*jj ^iki .jjl^ oujyt 

ijbVf Wp) oUJi! ^^Jl Jjlo^j ^yJi otjSU* ec5 Jt jli <Ji;Vi 
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>f RAM *JU u^j U-up .-Of .iSLtiS ^1 J ^ Uuf 

(databage) o»ULJf 01 . Je-J**Jt t taf ^ ^Sb ( - r _ ;< s V *U>-Vt 
0£ <3U~I *-U Ji> J . ^^ii J* i^w. gJJ^ J Vi^* o*>w. fJic-J iiU 

(Improving Access Time by Organizing Files) 
djliijj *_JU<aJi JiUl i^i^-t Uj>Jt>»i*— -» Cj* -k.-^ ^ 

^ ^jJtli J£J»!jt j-iM JS^aj DOS 2,0 {Ji ut JL^ . (flat directory) 
oliili JS^ J^lJUJi ^ gjdl \Jl* .PC LANs J* ysi o^jl^I ol ^Sull 
J Oi. .Sj&JJ ji^ljl iUJi ^ £j> ^ ^ imJs WU^ jf 

of ftjjJb ^ JSj toUUt ^ JUJldl Jp uf 5 j&U' 

<2_12) JS^J! jt;!) liSjfcj oUlil JbJudS *3 uj5^ 

.(levels) c^l^i«^ SJ*- o! j£r t^JLaJl ^j*^ *jSU* d\h ^JU 

*ap juj^ Jb^r c^f Jia? ^! ^U-jj^H J cS>-^l UCili 
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(2-12) JJ^JI 

jAU JSL* J*>U Jiw ul ^L&Jt J* ^ ^AU 

Jif Uij iatl? ^ oUlij 1 >* ^ 
^ Ja^Vt Jl t5y—* 20 J*^ <^ 4i l ♦ W ^*U-* J* *iJUL» 
CJh£ IS1 i4frj*Jl jLUi Ja*-!AJ Up CjUJULI JJ^j ^Jal*-j jJUU 

JJLiJl ^UaJ il)V UjL^l U ^ 0\JJ& }op^^o ±J»Sj&- Jj Jo J^j h 

J^k^Jl flis; t^iUJU Cxb- (^JJi ^Ji but ijjJtf J5T J JiJj of wot 

Ji£>, Jl ol^jii ^di J i fS3 J>. i^i. Jjf J| 

jJULl s^sUll . ^il J£^> ^SUlf pJtt Jjtif jU^V .^1 J^U 

ai J*xu«. Jf o^i <j^U3l *>UU ^iUU J . J*jl^w» JS3 ajjJU s^SLL. J* 

J ii^Ijf <y ^UJLiS J! U ijaU ol^Sli* uyC* 

Ju^if JSLi, ^ , Wr ... "i JSt J| OJUipi |j| 

.SJa-faLl oliiii dLi ^JbU s^&iU ^ i/i, ^ iS^AJ ^ 
JSLi, iUUdl cAiiii , oUIit J* jjull Ultt aJ Vj L*VS iJU 
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Network Servers; How Many To Use? 

.<~iUaJ ^i>^ oU^Jauj oUw* LAN J\ JjJ JU> toU-^kJij 

^ JO* ^ t J** olirf ^ ji ^ <^iJl Jlit LAN J1 

.((3.12) J£jJt ^t) PC XT oUxU 




Accouwrnra MAftJcttwa 

DEPARTMENT OEPARTKtHT 







SERVER 
ACCOUIITIKG 4 ItAHXmHG 



(3*12) 

J*t£J oUjLdt Jt»-tj ^ f-U *jJw*Si ol£~tU 

oijj^i ^S* il^j ylyi\ JSi^k PC XT J! ^JL^wf J^Ji ^ 
^Jju O^i jjjti aU&jij ijrCjtjf aJU^I J-fcP ila^ ■ J*^ ^i*>**£ J-UiS 

Jjjj^JU Jju^-j V S*U£ C)t ^ LAN Jl ijU** Jtfiy J»4 

3ji JS* J**J PC XT J! oUj^ fOE* 4^ ^ J^Vt s>i*j . f l&Ji J4S 

. iS^JJi i-Jti PC XTs JJ ^ULl 

*bt Ot-jt JlS JS^ a^l ^ V PC XT JJ oUj^I fXu otf \*\ 
oU^> ^JuL* CijSS Jfi v^' s >^ ( ^ **** U-**^ ^ % X*** 
c^UUa yfj JiSf JSw *J £y-*Vi oUtiU ^XU 
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U!U» J 0* J*' <Jjs* «J^ S > ^J^' 

4^ J*Ui- PC XT J! Otj *^Ujl^ f Ju*£ Ml IBM pc AT W 

CjVjU Ai* Jf" tij ^' **** 

<k>«f t^Urj PC AT Jt J-S^I iaUJj 0^ cjiaJ ^ f ■ ^ 

.((4*12) J£jJi Jkil) 



ACC0UNT1IIS 



KARKETflftl 
DEFARTHEUT 





(4-12) JSLtlt 

jCtj U| J*^ at ^ PC AT J ^Jl Ji- 802H6 ij) . JSLi, PC AT 

RAM JJ 16MB JXjl£j ^ jt 640KB RAM JJ jJtS JpLj PC 

rj J 0^ iijWr O*"^ <j*j* a* ^ Ofcff lii .(*U*^A) 

*}W Jl l*}l*4 (H Sj^f SJtP d^i JX^JI 
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ot LAN J\ ^fiS ^ JS^j 

jU^Ni JU^-Vt kiLAp v^rj^ iS ^ wi^a; j! JJ . is^jji 

iUJj v^ 1 ' J 160KB ^Jb^w oUL^ SjjJbt ^ &\jS .£j**J>l 

jjU*£ Of 534^^1 JJUj (JU- t aJ^ 1 J 100KB ijj^ oULJi 

V SjjhSJJ aju^i j«Lj ^JiiM -uIp *^j^>»ii ciiji 

SU23I cJtf jJj ^ >tf j£w f4JkJ1 »bf ±x£ V «t*Jib ibi 

J 160KB ^ Ic^j ^JsM jt^>-JJ U-Ul! ^ iSULL 15 lu* c-J^i^i 

^ J5Uu > 
(Solving Disk channel Problems) 

V"^ H 'f^ djiUSj .LAN JJ *bf JSIA* vj--! U UU ^ j& iki 

JJ ^JLoJ! ^^31 J cLihi ijjl-* SjJi jiauy d! LAN J! J^J tiki ,y>j& 
0V«jf J 58KB SjJti -J PC XT JJ ^JUil -J^JLi PC XT 

cJJi BULL 20 -j ^jilS £j ytYlj JUuVi j^id J^kJ! OtS lit .^j^ 
J CJIS" J*p oUa^ iil ilU .tJLoff ^jiil ^tJ ,> Jj-^J3 ^ U 
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ily* Sp^ UyJ ^ ^Jlj SJUII J 15KB ^ Ji ^ SjJU ^U^;S J} 
J~Sj ^yii :^ Wj 3* ^ilts 

^ 16 ^y^ Ji-^ -O^J^ 1 A^J 

yr O^^r* y li j-W-^ i^i^ <*^r > ") * ^~Jl 

No* J* jf o^liaS JS ftJb-ij *J^*y J oULJi 0$ iuk> 

y^Jl Jvai ^Jl4 Jb-ljf _ J} _ Jwi ij^Ji iL^UJi , SjjU^. oUUai 
,<^J\ Juoijill jy jjt bo* gib* Ek^/l ^j^l * ^Uai c^UUjL) iuufcJl 

, Jb-lj _ Jt ~ *~-J^ iL^Utt v (^JL3i yiJ ^j^UJi ^UiJ! ^ 

. dj^jJi cJij J*-*y^ u f*— i lc*j 
ELS *bl ^jk^w lt^j*^ V^j* i*J*»! t™,aJ ,J! iiU^Vb 

ll>\ yS fj^' yy olSwLlI 4 J*i-*U <*Ja>f t*JJbti* ^^j** ^j^pyjf 

JS3 ^y olS"^ S-L* yjJ fcjlp JJti^! iJauf -^ijJf ^JtS-l j ^ 

JuJJ V *>*L~* -b)* U>-lj *L£J ^yjy ofcf^ <*U>] t ;ti 

^UsJ «UJ g:! sbi aU^ JU^ll dJUb jUjV .*bVl < >- 

at 0>» SjaiJi N ^y cJjS ^ 

.CftftiJl (disk I/O) ^^jJ ^ c t>Vlj JU^i OjljJ f% 

4^1 iiU^i oli ^y ibi ^ dlU ujUL_Ji ofj v*jJl ^U=>LiJ 

.s^Omi* otyi J of ^fii^i ^yii ^j^S ,*->yii 
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^ A-JbJl O)* S^AALa & ^ j 

y*. M jsW' J* j*** 1 -*Hs 

dj$L Ji JJ-i t j> oi* oli,*i ^juU jl^A-tj ski ^ ^ ^y^' t*x* 

(Avoiding Cable Bottlenecks} 

SJ^ U ^1 LANs Ji J ^-^1 J^j <-iSj+^ *U»JJ -SU^' 
jjEju ^ti! ^ (dozen) lit U-jw C)f *J[ . J^3^ ^ «~-J^ 

O^i* J** 531 J*-V^ ^ 55Ui ^> ^oi^dJ J >ll Jb4 

^^JLkd) t^^Vi i^jkll wtLCt t^JoJL *>JJ-I 

^10>^U ^ NIC Ji w-ffjJtj JlJuu-l OjJU J~£t* ^ 

oJ*o 

^Jlj ^L-JVl (duster) jf ^LjVi JL?4 ^jiw 5£™J! Jsuj ^t_Jal-J * 

<i JI Z^-y %r J 5 ^ J J^ 51 

. JitS ^li^i <SL-i Cr^ 1 ^ V^^' ^ AS'jLtv-j 

(bridge) (r^ 3 i2 ^^^ f^ 1 J ^^-r^ Oi-rrr- 

(5-12) JSL^JI Jul) J^lJdl jjJLt f^wj c^ISLjJI if^i 
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(5.12) J^Ul 



J jTl* o-t^J J£i* 4y^JL1 ia5i .^^JLl JjVl 

SOp U jj-^i «5LjJi J JLiJj ^JLl JtA>- <^>>-Vl iSwtJi 

i^' J NIC i-^j *SLiJi ^ (logical center) J*kA* 

ftl* ul J NIC ^ ^1 *J o>5^ ^JtsLI ttJ&*j 
C/J^^tt sj^Ij ISLi N!C Jl J*^* iSCJLJ! JJuL; 

, Sjtll wi^ai J*j£ i^s^ 

: (Conclusion) oU-bu^l 

. LAN ^iy p^i LAN J3 v > jU *bVl J* £ti>UJ j-feilt £>l 

^j^-ll ^ lan *bf ^^i^i bj # pUUi j *>r EUX jf *bVl 
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jL$*U , oJu- Ji U !AL^ of JS^ w-Uaii c^j^ 

<i>^Jt ^JU^-li ^ JJU JO* JaS J*Ui 8085 

-will c^UJjJt oWy ^* otfyJU Jp wij^di ^ytf i*;^ 

Jj ,1^1 ^ *WLS Ujjt ucJl IMS s>L_> fJ^-J oNUJ T^J J 

.LAN Ji yutf S/iJ-^t *-JkS ^ LAN Jl *bf ^bj 
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, ilsJLt PC J! J^tf Jbry v ^Lp 
.^Ull iSLiJi Jw^JL s>U> JjSS VjT CijSS Jtf ^jl^ «t^l uil^Ili 

* f 

c*™3 o)p Cr^* wJU<* tj&jfj PC j-* ^^jwi ^Aiu Li 

,NCC Ji :^u>^JI Jib* ^ UOi U^t J| ^jt ^ 

: (Network Control Center) iS^iii i jlrr ■ » ^fj* 

to-udl ^*Vi sj^fl id&E L^-wff Ski *Jj>*!l\ isC-JJl 

^ V*>* 5 ^ia^ j£ , cA^.s>*/».:.Si j SJI ^^JJ 

,iJU* ;*U& iSLiJi Jp JJU>JL1 iS^Jl ^ju JJ ^ NCC 

^Jjj^UIj J^lj i~£~JJ\ olj^-f ^ ^UL^JI NCC Ji 

^SLiJ! f j* oUjXpc# Jduo oULJS oi ^£ . (malfunctions) 
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L^rULJl Ol jjT U^i L^^Jtjf ii^l ^Uiil JJ J^jJl ^UwVt Jb4 

. LkA UUffl ^Ub ^^LuJ 

4j j^- ojJLaJI oUU^ , *Ute»»Vi "w-«JJ ejJull J| bU^l 

J*i- w-Jbrj ti^k o)* i£j>~v iJyJ^Jl o*U^il £w- JU4Sj .oljjjjl ^ ^V^i 

.iXd j£JL fllkill J** 

(Local Area Network Diagnostics) 

J! ^ >f ^ j^_>it jyUi ^ ys of ji ^ j* jU» jt^N^ 

S^SloJl jf (interrupts) ^J^jjUt h^j^>X\ iJ J& — » PC 

J*-pj jStijJt Jl wiia^ lJj.^ uiL^sSVl tJUh .(memory addresses) 

(loop-back) IjjJS\ Jb*ai J* SJuliit U jS cj? jU^-Vi 

Z+&\>~ iaulj^l ^Jj^-j Ji j^l jVr^^ oW^"^ JV^' SjjjJt ^>>-jj 

j^^. c-i^ fj^Ii t^tSLikl L^jj-b- jc^ ^Ux^Vl jj^j 
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j^ai v CsJ*- ^oil pjJLt 1*1 j& ittsU iiU J^-hlJ ^-131 JU^l 

iJ&f . ^ iJa.:; iJUJJ iC-iJi ^y^yj *jbi> *bV* J?u^i 

f U*^Ej ^L*t>w^ otijf *bVij >U*Ji ifU- ol . *b^f! 

;LJJ ^jSjll wJIJll .oijuil JUpj i^UU oUjVij oUUJi 

.(transaction counting) o5LAJU j> jjJ\ VLt* £t>»* 

c^UIi jl$>\t dUSj twJt ^Lij iJljj <5j ^Jd olStaJi ^ JbJuJl 

*JL* iaiA-j ij^jdJ 4u,^.t.» Ojfc*)l Ji oLfl^Ji 0^ p^JL JS" 
Jl £^ ^x* 3^ ****** Of Si i±\ ol-jUil 

^ liSL^Ji ^ J^uw J>*^ (audit trail) jJoJi 01 
^UUp- ^!>^f lf*io>u^i oUjl*Ll . J^i^i wiU ^tj cjO^I 
Jjui; fUi; ^ J^l* j^t ^>w Je*vfcJi ^jlj .iSLiil i^-j jUjt^Vi 
Jjt iSL^JU Jpj-j* ji^jl t>yrJA flJL^L -K-JJt 

^ j' ja Jll J** ^ULOJ (queuing) j^UJ\j «L^U JJ«J^I ^Ui; 015 

-UUp i^j-V oliWS ^.j* SiUjj toUUl *Ui^ J„.i...-ti L^f U!j 

.j^lkll ^_JaJ! oU-l^ i^>-l jjfe** .tSj^f 
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jt J^j U PC JS .SjS^Ll Ji J^-, Jtfj ^ iujl J JU iu> lil ^ 

^L-J l^ijf iJL-jJ l^U^-l fA* ji* J*ai l^i ui ^-i^" 
^-^M V| ilU^I jjj; JiL^l ^jjjJi jL-jift y> oU^I £r*-y=II 

<>0j&. JS jt^r 200 ^ laJa£ J* Ljfcf <lbM jJjj 

^Jit ^ tjji ,*.A* cJj <j *JU3 Uj&J JG J Jak£ ^Jll J^i 

ji^oi! . J** iiU J %o ^ ^11 iJUUj Ui-t: J^, 

tfUil iJLU i^iks #U J 30 jf 20 jl£ Ujop ^a-U. 

tlj^* Oli cjU^J iSU^J^ c^lS tiij 

. tk>- aJU- <j jdf CjUJI ^Jjt-j iijidl iJLibJl aJU- iJ^ Lfr^yj 

, ^^jJLl ^^u^ntxlt A»>»JLalU *»JL*%ii ^j^rj^w *L*Jsjf 

.iSLiJl ^ 5kc J53 sj^tj t t*>U c * iSLi aSLjJI iiLi 

. 4^U- JS ^ j-Jl LLJi ij'jJ' J 
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. * „ jJUJij aSjULU iJLts.J J^^jji <la*-i^i ^J>*1^ wiL 

ijj^^ii Jji^tzll a-Ls",^ ^v* 3j^j>»il ^ ^p^Vl CjL*yLiJLi 

cJ* J£ *-^Ls *i>*i»*i^; jjli a-U , ^Ji-i jl^Li f*jLiwu-i 

Jy*» tfiJJ\ cUi (fiie server) foil iJLUll 

Jw^i-suJl /v* wUi oUu> ^JU*< y ^JU ^ j^j* tJ^j * i^LJt <Jt£it 

so 70 L-jj _iLL* ^Ujb^ ^oi* pj^^J t Jlili J* , 

*Jla U-UL iiU^> ^^^^ uT '-^i* oUji>- ^JULf jij* Ju u^i iJliL 

(Cache buffering) ujiM y> J-*jo ^^aJni^l 

V J^J ^ ^1 J . iJU* JSLi, J**; &JJ\ J^j ijj£ jy^i 

^jiJ- .(buffer) 4*k-~pt t/\JA\ J 2*Ip ^ULJl *£LjJi 

W .^j*J> gVHj ^UUi ^ LbJi 

Vsfr 11 J ^ oUt^iil ^1 i^isai U-ULI 4^jLl* 

j*^; CSMA^CD ^&JJ vr.n*^ INTEL K2586 ^ 01 .iC^U 
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iSLiJi iJiJj J-**^ iUai^* ^UsaJj j^jj 0! ^S^r S25S6 Cl\ 

£j>i Of jVji J a*U ^Jt ^j-^ Of -tfLjJi J^c^ . 

J^U^J! jl jJad! Ot-e Uupj J** {tt^lj JUjVl 

. PCs Jl J* 1 ^ 1 J_>^ Vrj^ U»I U mj\ . J*Jf 

yU^ii .82586 Jl plJi^U <ot£j ^ £s-^Jt J (short) oj 

. <*Jj\ CPU J! JJax! Jli jL&tl uvjj jU^Y »2586 Jt J ^^J^ 
l r u rt( aj t^S^JtJi i>w J_^>- <^jj cjU^Lco c^U^t^j ^ijl S25S6 (3] 

li/StJ sJUl* iSUa, *^f!JJt J iila^Jlj U^ii;* pj j &Jl£ oUUa^Vt 
i>w? Jxc #JL* £>\? ^yUas^l ^L-^/L .(Key parameters) ^JU* 

(The Role of the Network Manager) 

^ ^Ur, ^jJl IjUj (jtji* J^-Jol JLcJ L>t olii^fci! . oL>-Lx>-ij 

ij ^ < _ 5 kjJ j^j; uf ^LU>«JJ * iSLjUl ^ JJLaJ' J^cuJJ 

*i \j>Ju. JiSfi J*j ^Li JSU <jjS0 uf v^-jK oljls&s-^l 

r L*jA.\ g-l^j J-"£l1 fUfcl* UU o( ^ jeJdl ji 

^.L^u-lj 55LiJi olL-U i^U^j J*-J! ollrf ^waJ Jj>-- jiOli 
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.(privilege) jLutfl J^tcJtj oUK JjJ^ <>wi£ 

: (Network Monitoring) iSLjjl £J| ^ 

^UjVl ,J*Ji J iii T ±S\ UMS jjJ^ ilb-^U (^itfS kUii oVjUii 
iU^ jE o"ii>x-Ji .oij)* sju J *i*i£Ll cj^UULI aJt* y*. sjl*UU 

oLS y O.J-JU iS Lj^i ^ ^UaJb s^US* ^S*f J^-^ *jjJL!i 

- J-**Ji '"m^ i^-ljL itL^j JJJij iiljx* <oU 

O^S t Jlu J£j^ j^i Jjf ^JJl jl^rjjf^^Ji liy^ JjfelLJi 

ijjSjil Jiljjt tfjU* Jji^ Uju* SSLJJi j^ji A tJ k; ol s^Vl 

^ js\ fX^*\ Ji w-i^Ji ^ ^aft o£ oi^Ji jE j^Ji^ i^sl- ^JUsJi ^ 
cJj oUL^ A^^Ji iU^VL Uyu 5jU ^LJiJi t !if 

^ ji* ^ is^ijj *x^u iuu pc jsa ifcU iU^Vi 
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.jlJLS ^ ! Cr 4 ^ A* aSLijU *U]| ^j^J^l 

. iSLjJI J*p SJUU ^JU 0^ V*^ ! ^ ^> O] . Cjtj^kJJ isJa^dlj, 

a!* . ^*J^ jt^l 1(4* J5 J^j cJ^j ibsu^l oij J* J~Ja3 J£ J)* l-ISj 

^ ^ oWi J** ^ J^ 1 Vr^' U^t J*w v* j 1 ' 

^JUl it .iaiU cJljV SJUil ^LsLJJJ oU^t; 
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f 



f 



(Internetting) <&j3mJLt 4mmU( 



iS^iU y^UaJl U^j ,*ui£iij *bVlj ^-JU jjly J^E j>^; 
(highway ^UJI xll ^jJL»Vi iJui ^Ji>wJU ,^jOdl ^jL*^L 

JJbL J[ JbjJU^ iJUiJ! ji ^jjH^Jt t-*is^ * System) 

^b <i> ***J Ji g>=J y>*i* £j>j^' ^ *^ ^ Vjl . ^UVl 

a* ^ i-j fy*^ IjJ ♦ J***^ JLi Ja>^j aJjJl! jfj SJLjm 

^Uj jjji 1/ *f itjjL, * (duster) bjfc* JCw t PCs jf J^sti 

■Xtji .iJu» ^ijit *>4^ ***J^J^ 'S^ijf i^ptjJ? ^j** 
Jp J*a*- oi <4* PCs Ji C)I Jbw IJLJ Jff ^ o^lj Jl^r *1 ^ 

Ji jljiJt J*J tJU JU ,J£~** J£J^ LANs 

. (bottom-up approach) <*Ji]i _ _ SJu^Uit 
'^J^ J** Ool-down approach) eUpUJi _ JI _ ioM ^1 
LAN jbi tf^Ji ob itjty J*ju wj^U-J oUjU* **k;f ^-Jj ^JU 01 t ^ 

.(bdudl fLJVl) oUjSII J*IS3 sj^Ij 

Ji - uii ^jiJ ^JU Jt iji^-VL jj/U. ^JUi o[ 
o^ijji f^lS LANs Ji Jp ij-Sl\ Jji; ^ olS^tJi .iapUM _ 
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t i~*^ olJL-J* j ^i>j^aJ^ jfc>-uiil rifjLiU ^ ^Uj^L ^iJju J*Vl 

! JlkJt ^4>^ (backbone) ^ J* 




ROUTER 




BACKBONE 



ROUTER 
I 



GATEWAY 



MAINFRAME 




(1-14) JS^J! 

4*>£fe*H C/l£*jJlj i^j&H ApuUJl 

j^S' iJtp ^juj a^j^xj iS^j-b oULJj ^-U*Jlj ol&Js Ja>j aJUp jjoj .iJjiilt 
o^Udll olSLij LANs Jt Ja-jJ LANs Jl 4 oU*i*llj ^tSLJJl ^ 
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(Internet Hardware) *S jiil! aSL-UU ^ULf j£\ 

jii^jJi J_* 1..-.7 ,>LiJi iltj-xJi^J -L».U*x~Ii s>^Vl 

o^_- ti»jlj_p) J**- i-jL? ^-w^jJ .olSLJLil J^-i (Compatibility) 

.oJfcJl J^ill J fOf ^JUi OSI 

ittUil OSI Ji (Layer) £Lb J J**J Jwtjjll u^SLi cJwj iil 

Ja; Ji ^ LkjVl ^jT.,,11 J-j^ (repeaters) oiJL*lLf *U LI Sj£»~Vl 

±,J\ J-J ^ o1jl*L!j s^ill jJjdl EiUV ^Ul v__S>i! 5>rf .il/Jll 

Ethernet LAN fj£«i*J cj5 Sit !JJ ^yli ^SLjlU iiUlt £— yJ oiJ-xit 
. «Uli «Lil jl^V J*** v-^ »>* t > 5 ^ ^ J I* jitf Ji (rlai 

.( (2. M) J£iJl >if) ^Ul jJuU) J-y ^ UjJy ^ ju*il 





DATA -Link 


PHYSICAL 





(2-14>JSLiit 

UjU 4L.j(j ^Jl* JS & ^ Jf JU^_ d ^! t 4SLjLji ^ V Jwdi 

Oa^ri iwje . (bridge) *5^i ^ j^j 

.((3.14) JS^Ut >j|) i^Ui! j ^ ^ ^ L, Uf 
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NMHWMt 






MTA-LUttf 


PHYSICAL 




*>HYS&Al_ 



(3-14) JSUiJi 

C^-Ml Ct^r^ <M*> 3 *M^ ! ^Hji Of j&t j~M 

J»U J-^tif Oj& Of ^ J> 3 «Lb ^ ^ js, tf jcibfe ufeU- 

(broadband JlkJl i*-!^jt ^^*JS >* J^-' fl.J£<i-.Vl ^ ^ 

. ijU! *i*LS>Jt iJi;f So* U JILi. tjj *.^S J£ . token network) 

oUJ> J J^M ^JUlj atjfcil Ji_!S oLLkl! k>j jJyL. ^oJ! jlgi-i 

Oi jUftU UU) .{router) JbOiJi 3^ (4 «uk3t) <iiUd! JfcJl 

Ethernet oL^i* iSLs Jajy of JULiuJi 234*4 .oUijJ ^» 

&L£ji\ Ji Jj-^Ji Xijjtu J^J i^lj^ij t ARC V** 

^ LUJi cUU»JI OU o^a^ili Jl^ ^ of J=r^Ai JW^U wJb 
*( ( 4 - 14 ) J&W jlBf) t+~* Of ^£ (7j 6j 5) iS^Jl 







TftAMSPdflT 


■etwmk 




HEtWORK 


DATA-UN* 






PHVStCAL 







(4-14) JSLiJl 

.4jLU* oLiiUj jjb^y *l ^ J£ t^ki* *J JUJLiuJf jlpr 

cHr J;^ 3>*s ^j^jj 1^1* JjJ?*=)I jl^r JjUNS Jj^j 

J J&jj y^/! cW Jbu *iL*J\ ,y*Vi ^jUs ^ iaiji, iJlS^\ 
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j|i iiU-i »i* Vi 5 >f Ji ^Ujit jSLc jja>uJl jl^ 
lit . j^wO! ^1 Jifci </i aUjM JiJ J-^it sjr* jl^JLi 

^Jc-i JbJicM Oli ^1 JujJl ^ >rVj .y4 OiUis JVr J** <y 
t^V (Rerouting} 4-sr-jxil SiUj .J>Uf 4*t-x iJU-^ii v?-_>> 

jjjll ^tff lii i^i. .e^ J** ^ , ., k ... T Jj^id! i^-f 

,U5U *5L*J\ ^^j^ **M>* ^ J*f'jJJ tSy^ *>f^ Ji *tjr^' 

, OSI ^-™Ji o*UJ*il J£J *j4^-Vl , (gateway) 

fi** J 5 * ^W-J t^wj-b- SNA j LAN j* J^.U.U ^UJi ^iji^Vf 

.( (5.14) jfijji uu c^it* <^-u*; jat— jli 







lyiffl^iifiin'M 


SESSION 




StSSiON 


TfUHSPOftf 






KbIWOttK 




KEtiesi 






SXTA-Lllltf 









(5.14) J£5« 



**>U o c-lf jJUl jtSUAJ Ubjrf *UL_i OjSS -ti U-Ull o-U oi» JUJl^! 
.4** ^ Ji LSi \JJ u? Ni .(C SCiJl) ^jvj^ ^fj (A 
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Mi 



jU^- OSI <y obji-jf iijUd! JajjJi w>J4 Ujcp 

^ SJuM ij>wi^uJi ^uJtJ-l *JU iJL-Uli i-LU ^i* U 

J^fi 1*1^ J* J^? VI **->U JSLi 

J} JjOiuJi ;^»-f J'jU ^ iSjsill olSLiJt iLJU «^U*)t LAN 
i*^U3l j> .JU j .(^J. Jjf . JU JSlii i^^. J^Sji UL JjJu-aJi LANs 
^jtaJj iil J-yj LANs Ji J**' 

dt Vi i«i oUW f f ^ c,** u- 1 ^ J 5 ^ • tliLJi f 1 ^ 
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c/tfUrtb ^U-iJ Ji^ii ij^rb *V>o* olS^il of ^ 

^Ukj o& bi .UU ^ t pt»'¥l i^-tii jjy q\? *Sj^X\ 

aSCjJ* diL' Jjj J-'j^ i^UJ-l ofcLJi iL*iu iSLi J ^L^- 
jU 0* j& ^Uttl 4C Jl oULJl J^y 

^i^t ^LJ-i fUfcJL ^um Jl fjs" J* 1 * J tji^jl 

Ofj J**Ji uiiy^ IfkUjt yEdi olSL^JI Of J£UL! *i* 

.JUUlV oUUJi 

i£JJt ^ JSp ^ JUA^ili lj^r\ f\Ji*z*\ ^ Sifldl USUJi 
^ jtaitl ^ w^axiL jlJjJ VjU JSj J** ib* 1 2 U iSLi <^ cV ! . ip 
^ ^jhJLw- J** 12 Jl *ii jjjll JS 0^ Sa>ii iSLiJl i^t J .jjjU 
0U J^p *]a^ 1 2 ^* J£S uf^SLi AC»lIf c***J iij « J?*^' 

wJya.H l^jij ^JiM l*>l4^ U <SL*i . u^*-— I ^ JjJ^i 

fib Jp oUt J**; iLUJi PCs JS 0i* IJU JsCi *i>^Vi ytSj 

oiSLil! J +Jr £f ^x* ^ JbJL^Jl i^Vl SjtfiiJi 

jl^ UUi 0| 1 ,000 J! jjk^V J«£il J> Oi* Jfcil J* 

; (Remote Intercoiuiection) JL*Jf ii ^Llli iajjif 

<v juji aLJj as"^) jtjtjjju suJit c oVt juL 
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cj^Uawl iJ&tj LANs j Uyu PCs J**j aJLU J! ot5>^l 

ike ^ (modem) *k«»lj JU-i jj^t ^ jl*JI Jst-^JI <.Uip 
Vijjl ijliV! Ju^j .LAN J! ^U- JUtfitf gb* PC J** 
u-^-fS^JJ JJfcJi kIU-j 0£i £^J) ^> SjUiVlj i^r^-UJJ 

ik* ^ Jk^JS JwJ JaJI ik-*.tj . v*Uit ^iUl k^k^ ^ p^i^lj JUjVU 
.LAN Jj UjJ^\ J^J^f l^t N| £,UU LAN J! 

jli^t* i^j :*i*u ^ LAN JJ ki^ ^ oijL^t iilx* 

^» . (Screen transfer) UlJJl j£j (remote login) J^u ^ JUoJS J5^> 

Uu ifeJU pc Jt 0t5> LAN Jt J-*3 eJU ju« ^ JUjVI 

, LAN Jt J iJUIl LUi^Vl 

PC J! , LAN JL ii*Ju PC -ky SJUu PC OU liUM J* f l-U^-l 

jj^uj iJUJU PC JU ; jk^Ji JL>-& *jlaJ! 

^ <w^UL| PC Jl iCJJL dU*;Ni o^i ^osLj ^&JS J*Uli Jj^>Jt 
J*J LU* ^ JL*Ji k^H . »J> jU;V SJ^r i4;> ^ -L*JI J*^!i J*>U 
li| ,i>JjUi k>* Jky ilkJl i-—*^ ^-ffJ ^Uil! 

^ 01* ^Jb i^l^S PC Jl J iSLtJi J 0j> J^Jrf o^jf 

*Ju .LAN J! J Uj>£ Js^kJi *M^ ! 
/l™; fcJkJi ^Ui kjl» J^y of jjJA ^ Jls; iL^i 

.i£j!Jlj sjuaJ! Ji Oh ^ Of ^ oUUj kJ*i 
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(6.14) J&iii 



c?i .oUj^Li jiy ^JS *jl*JI PC Ji ^lUis" jl*J1 JuisJi 

. juJ! yJLM? JA-ll J>- (J SJUJi LAN Jb ilU-i j( >j ^ . fjkl\ 

J2JI iaJUj JLuf^l ji, J^UI 

Asynchronous Gateways and Modem Pools 

.iilSJ! ^ JUi JJU; Ji A>*y jf ^ 4 JL» c^LoiVl ^l^. dp LAN 
js-*i *^*l^t jc-Jl JitjU 6^ LAN Jl Ji J«J| ju*y 

jfj ,^0=11 ^ J«Ji ojJJw aji..-.,,» itfUj Sio*i. 
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^>UVl dp JaJ! JtfLy spti! iiisai JJ& Ji iiU^ll 

jj^ c^ii i£L£lf JjsJ) JiL*, V-u ,Sj*iU- ^£ iilS JJL& ^jjl ^ijdi 

jSk 2400 9600 J^s- ^Jtf iJUJi ij^^Jl cJi J^UjJl Oti 1200 

^SJj <*Pj~j ^44^ U yu- if ( ^*£JS 4**^ iaJU-jJ* *-U Ji* .lt*U*&«*l 

:(X,25 for Wide Areas) Juw^Jl X,25 
iOaU .Ur i*yt* o^^f i«UJt X.25 ^ISLi 0i* <>^ i—SUU -U> 

1 976 <J . ^'j^ CjUU^ otC-^J oL^ — Si i^Jb ^ oabjl 
CCITT (The consultative Committee for International J-^-J ^ X.25 
Telegraph and Telephone) 

i.UU X.25 ^ £ljit Jfcjtt iib* SJb^l ot^jJl J 

^ i.UJ| olS^Ji *JU . ATXT j Teienet j Tymnet : ^^-&t ^-U 

.^UU ^-UVl J* i>>dl JU; ,j* *US J»t ^Uo^ >y X.25 

oUUJ ! i-J^Uj i-tjL>Ji i-J«Vi JJ> oVJU^Vl cA*Jbt J 

Up . j^ks oUiiM c/^UOM iosr lJUr j~*>. X- 25 <->i» oUjUJj 

JU*Vi ,((7-14)J^I >f) <S> SJU* l^laiiJ ^ X.25 oi5-Ji 

u*ti ^ JuJi W J jy^i JU ^ ^ ^ f Ji ^ uJ 3ijM! 

j^S^jj^i^ Arf^i oi>u»- ^j-* ^ .o-t;LJ! 

olUi-i olSyJ PCs ->aii Jp ^ 7,00 0 

jL^ij ^li^i 1JL» .X.25 iS^ ^ LisWj Sjc^lj 

jf ^ a^ULI OJi ^o^tt oU-Uc >t>l li) . JU;Vt 
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(X.25 Options) X.25 oijLaM 



is*£ ^U^Vi jjij JUb of iiki! JSLJt Ujup 

^.Ja:...,:* .(^05;^ i#UJI LiASLiiJ Jj^jJi ^Ja.uJ , JJl* Ajjbj 4*4! 

i*UJ! iS^jUl J-m*j* J^-X- 

iSnjUJ Jjh^jJJ , iiJUlt jjjll *LpV i^L* ij-al^Jl JiJi 0} 
^j-U-l^jlLAN JL. JU^L sx*Ji s^Sl ^ jujuU ^...j ^ 

J^uLf -^^k ^j-k*^ oj U^ ji iJL^t jup Jj^JJ 
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-J=- J** f ^ jsi-^i j-/ ^Ji yuii «^jt j*>^ 

jjj* i3U its' b| V| ^1 ^ Teienet j Tymnet Ji* i.Uil oULJt 

01 . IjLtoS-f J*«if j^tdS ^^(wmiJi JaiLj JUU-i a* J 0j5^ 
^jx ^ i-Ui oUUJl iSLZ J X.25 iwj ^IjUs-I 

.X.25 <Utdi PCs Jl ^ jSsf jf c_J u^UI ZJti 



.'(Conclusion) c4>-l£K«.t 
oUJJl Ujsr Ua^ljj jiy; KjsJti) o£-jJl 1-*-jJ>£j Op fLVl J 

ia~£ ^iki l^5j^ a*su*l>*IJ J*«*>> ^»-ki_J .oUJjdi 

. J>d! f lkii di-ijii^i ilU iJuit 

ik>*ll iUfl^jf iaJajVl wlli! Jfc . iilp ,).S<fc.,» JajJ! Jp ^yjjy 

. i» Ji 4*^1 3* PC Jl JL* ijJaJ! 

cJt f U .Ac^ v> **** PC Jl J* ^ t ^jJl JSLiiU 

0 js^S J| Jfc-Ja* ^ (formatted documents) ft-J.! <P$j5 1 j> ^Jai^J V 
■^j^' J^^"j -^j 1 " oUjyJ# t>« ^*- A 3' u^*! Wjj Jr'j 1 " 01 J** 

.pc jj tiijiJs ti/yLftrti fikJ ^Uj^ii ^ ^Uja*Ji! *i* 

olSLi y» ^l^i t^UaJ! to* J iJx^- Jjf ^* iiU»Ll iSLUt jj 
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The Mainframe Connection 




I^UjU ^oj PCs Jl iuj «Ju# o} .i>-U-i i_ — d~ it>Ja*£~Jj f-^j j&j & J! 
Jit jH ii* Jbj ^ i_,kM ^ iiji^i VJS J .U^ Ijjjur tail j tiubuw 

oOk; c^>JI PC Jl .^^iU-l w*Ub 4>uiit jiWl cJUi IBM PC d\ 
o\ OlS^Vtf Dtf PC JJ j^JUt J^Ji fJi*. 0 t U dUj Ujl^j . ^LkU 

iXU cJIS JjV! oU. ,hrH g-lji . VlCi -Ut- PC Jl oTa, ie^j 
LfJU; *irt-Jl .spreadsheets JSj {word processing) ^j+a^S 

J*bd! <bU^ Jjt ^3t wj-U-1 ^ Jj*f ^ PC Jl df .l^L&A*!; 

.iSji^l WjJ( oUL-JI iljj 

*~>yJM ^ JU:Vl PC JJ - oU *iUi Jbu i^-Vi 

.( (1-15) JS^Ji >:{) .jjj^SM ^-.U-i oUU, U-Uj^i 
VJ^U-' «>* Kjr PC J! cJ*>- wj-U-l PC Jl oVUI 

j j**ji c$>yt oivJ^i J-W3I ^^du ^yi, o^i V M< .js-^ai 
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(1-15) J£JJI 



(Terrainal Emulation) ii ^kJf iia>JJ *uUj 



IS 



«dumb» _ ^J>Ji oiWi ttjltll J**Jl oAk* ^ J-UiU 

^ ^ olij-Jad! «U«* ^ J***^ .terminals 

*jsL*Jl i^i ^Ju PC Jt PC Jt J juUJ! 

IBM 3101 j DEC VT100 ii^ 31 <>* £j_^ 

oU*£- Njp^j^ U^Jaii Jiu UU*i if ^y*^ fJjm£**J 

oWfU VJ -U-I ^ J*UiJS ^ ilfcU *-U J .VT100 

J^o J^JI .PC Jl xp Ja£ VT100 oJtf g^j* J* o/SlUiVl 

Ji CjVI ^ cPC J! itj cLBU J*>^ ^jlt 3Wr' Jl 

,4^ V> ^j 11 jU^ 1 ^ VT10 ° 

LUU) (on-line) _^Ui JUtfV! > fJicuJ 3270 oil** 01 .IBM J 3270 
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^aSU*^ U tbVi JJUJi Ujati cAW! tt Jw* .IBM ^" ^ (Interactive 
.(Cursor) ^JULJJ SJ^U^Vl KyUj u^aJl JU*I Ji, 

Of ^ jll ♦ (the host) ^ ^1 jl^^JJ ^U->It JL- j\j 

.43XX gJU*jJ IBM 308X jf 370 / fife IBM 

(duster ^jAulf *a>%L* *U3j viiL* aU^^ Js^y £>f i 2r^5 ^ 

J ffij, a: * > m„* J] J—iu ^jl t 3276jl IBM 3274 J controller) 

.( (2- 7 5) J££i! jfrl) SNA/sDLC 3274 




yijoJl ^ , (gateway) J^Ju ^ ^* a 3270 oiill 

v^Jij U>5! CilWi ij^fj ^^J! jl^j ^ (virtual circuits) i+J>\ 
^J' >ji a * Uxii IBM J JW^ilj SNA 
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PC Ji Jp JUy oLfi^ Jl^jJ ^JS" .jrj-Pl ^^Ui ^Uiy PC Jt l>w t5*U.I 

. 3270 jijJ, 

^ u* ^279 ^278 U| a-W PC J! J«U ijijs* ofoUl! 

PC y* 3278) 2 ut .gjUUl ^^iU J**; jt *\j&A jSUf 

Ja»- 43 -J 4 ^jy t ytlii J*>- 33 a! 3 £>y x y>j 80 24 
J** <>Vj t PC Jl J* ^LS -k^ 24 ^ JSl ^ V - ^ cJf 

j PC's PgUp ^-JU. ftJli^! ^ di^c oLSUU uli iy*Ui oU* 

.iJUJI (Scroll) ijjij PgDn 

jV Uf^j-A* t^riJ aJLfcJ! Oi* uSja^i tiyi* <£J? cjU»£ ^ 3279s 0! 

H JilJJl -PC JJ £>ULS UjUJI <>. J*J 3279 Ji (resolution) oLi 

t |yL>jf cjU^jII ^ aU>ij 3279 J (text mode) ^uii f ljtfc-.L 

it 32 70 SLJU j-^J i^ti4 0U4U J? jji IBM PC j-jJ ij 

Cj* JLjJbJ! .^ibt ^UUJ ^L^llj ^lijVi iV iylk* oijU^Vl 
JuLaJ ^ ^iy Pathway Design j CXI j DCA j IBM olSyjl 

.3270 

i * - - - 

How To Evaluate the Emulator 

t^di w-Jji)! ^ & 0? J**^ ^> 3270 ^/U jjOfc JjVl i>*M 
J* J^J^f oUiaU J* .PC JL \UjsAj olatji* i^UMj 

^Ef if^ <*LS pfttj Of i^ot jUail i| ,IBM PC J! oAUtji* 

Jj£j Ji Mji^Jl oljJauJW J^* *yr^\ ^UUUaJ cSj^^l .j>J 5yb £jJ 

OjJL JUU* £_* J-*Ud3 JS^ tiiiji* c — J IBM J ZeHjZ+ 

-^>*jf wLSj jULtfLl fj\ ^* i^Wi ipati-! i^* tsaljl! JLaj 

^> if Vl ^tii! ^Uf u>U« oloUl j**^- 
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U*o y J-tfVl u;*^! $ 01 .S-U-l (vtV^ bj*^A\ 

js . ^uii pc jj ^ua- jy >^ of (4* l-^j • J*-*** 

.3270 J iyttll ^bu Jl «Uj 

y, l^JU- - 3270 <}\£J>\j _PC ii fi& XJcxj <JtH £-*-~J oliUil 

f UVi JJj _ PC Jl Wj^f £-s&iU . ^Jbm 

.3270 JlOfj — PC Jt 

j* i>sU dj& of v£ c/f^JUit ^ ^ujs ^ i«Jbt cjU,x 

x* ^ Ji jM-S Jl l#Mrjb - PC J! Ji ^ J! JM"! ^ UU! 
^iU* ^ .^jjj-^! -i^ii >y of v£ J^ 1 oUJb^ oi .U-Uil JUiSl 

jf VM/CMS jt T SO v>J it jc-^ 1 ' 

j*Uiji jUUdi djli . oUjJUii ^^U; *JtS Uof jL»1ll JU-t of 

j^Ji Jf Of, \+J6 ^* i^L, oU-L*Ji jt J*-Vl XJU tfu-^li 3 270 £_„ 

<~J* Q v« n . ^tH 0|* -U*- ji>*Jl <J ii*J^ Of otfj^Ail .<5slj^ 

<-^*U* J*t5 JSLii Ua1j> jJUii 0j& Of ^ 
JS^f JaS3t 3270 UJsS\ ^ JL}ljH J>> Jf- I>sU 0>I Of 

^Ull oUlj- fjuij (.IkJi Uji^j UJu* .PC Jl J Jdii! J 

(The Emulator on the Network) a^-il! J jJUlf 
Ui 1 *-^-* f-^ Of UjJJI iUai juli- LAN Jl ^ 
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. PC Ji J** Cr^ tSj** 4^ J 3 ^* N oL ^^ 

3270 *\JZ\* C jJj PC Jf J JSi ik-ij Otf 1*1 Jill > 

a. ^j-^-Vi o^U^ll oUft^ (.ij^o-.b ^iaialt ^1*^ 

ex** My* im . ^^i^ii ri t/ 3 -c-*^ £-*~f 0? 

(LPT1, LPT2, ijjljAl Jftlsll *1>HJ PCs* JI > jJJIK S£-iil - ^ 
**** > 5 -^ Vi ^ J -t COM1 ' COM2) u*)*J LPT3) 

JLir J£-L V^-J lJL * f* 1 ^^ olaULlj J&Jt 

:U>ii ik^i JulS=J JSU c-^U-l JaM-u 

Mainframe Gateways: Alternatives to terminal Emulation 

^ Vjl* -U>JI aU! JLUi JjJb <^kM ^1 

X.25 > J*Ul 0* ,y ^> ^ PCs J! J 5 ^ 

LAN JJ ^jJl J">jM SNA J^U 0J-* J* oNUil J 

LCJJ» Jiil) 32 74 ^jfcJl A-ii J^ll f^" ^ 

.((3-15) 

v ^U-f ^ 3270 J! tJUS Of ^ LAN J! JI fe«UI PCs Jl 01 

01 t JLthil g^U* JU 0t v£ PC Ji Oil J-ii »JJ - J*^ ! ^ ^-fr^ 
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saU >y i^t ^ J^-iJd! jtfiy j^-f . -LiiJ tpU Ji 5^ ^ PC -J' 
olj i^uJi j.t? -Ufc J5" . ^> pc J*- ui" ^ v'-y-***- ^u+« 6 y s 




^_J^I i^-Jl .Ja~y=U L-^U-ij 3278 Ujkii iWJJ J,JL? PC J( 

Ctf o^> 400j jVjj 1 75 SNA J^ju J* PC JJ JUdi 

jVji SOOj jgfclt CJ U ^ 1000 Uj£ viiC oXfcJi CJ ] ^ S*>J\ ^ 

.3274 ^jjljJl J* ,U- ■,„)„! t«JbU 

LAN Ji Oh &>j J*-*' ^ Ji «UiVL 

'pr* J 5 ^ cbKjJii oli> ^ **t*> ^ywai 3270 dJUL- 

asiii .pc Aktf j^j ^ iooo ^ jssf ^ j^jit ii> ^ juudi 
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f\m <> ^ai ^ of PCs Jl * *_^&f w>-uju 

.La.'Jj o^> r 5' 4l^UJU J*?*^ Js- <uXU ^/—^i v^-*t>JJ C^Vi^auVl 

^9*^ jijit-i ,^w-S3) *^jj*^l>JL! 0^>* «jbU* ^^>w-*t5 *.>ju^* ot*^** 

. virtual host storage ( VHS) ^1 

Of V[ ,^wS3i w^-U*1 J>Wb j^jL^JlS ^-J^J J*^ s 

d^Jbu ^Op^j Of ^^S^ jrw^li wj^U-t J| LAN J1 ^ iJ^i oU^lt jO* 
ji ^ LAN J ^L-iVl* i^U- J** 15 OJ .ijijdl JaMiil 



w U- J-*-p oik*^ PCs 
PCs as Main Frame Work Stations 

-UbJi *bt A*ij^ j^" ^^w^ J*^ 

J**i U, ,yUi Oj53 PC SjUUiit ti*JA Oi* ^Ijf JS^j oU*ii <>■ 

AiUVL . g^l ^! ^ jt-fti VJ^ 1 > r^ 1 J** 
Ji T l^U. oUfi^j U>JU PC Ji uvU^ SApUL ^b* JJii *JJJS 

J** ik* ^ i*Js* i^s cJlAi ,>* 

J* iwu^- (JiJ) Ji*s 01 .spreadsheet ^U^V! a^f 

4oJl ^ ^ ieU * !i ei> ' 3270 ^ ^ VJ- 1 ^ 1 
i^ULl oUUl J-jll .PC JJ ;/JU Jt^ ,>* ^ u 5 ^ ^Ir-" 

JJUt ^ ,lr, Uo« .v 1 -* 55 o*^ $S a* V**^ 1 -' f^ 31 g^-* 
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^* -lUIj PC JJ tfjatVl ^UL! 

U ,1,- .kU^V! ^ oj5 ^ jo* 1 ' Jj Jt~ . JUS 

^ iJli W oUjUll ^ i^. *Ad ^Jz of Jjjjjf cJUi liU 

Oj^ jJfij JJi^ .^^j y l^ljij <*$JLU dUf vi^^i PC Jl tijijJi 

^ JS^, .i^i oliil! ^ ^ioStj cU! 0j»->^ OjUJUjf oLUJ-! jf 
oS^lt i^UU oUi^Ji ^ uytf J^U ^ 0j>^ OaUill 0|i 
u>Uiii 01* 3270 j>U ^ .1^ iwi iLii oUU^ O^Uu ilJbUt j ^ 
.p. L^UM PCs JS wr-jij LU oU>d! ^1 J* 

J~J1 ^ JU: iiU-! .i^ . J^ij Ji Jutj( J*xJi C)[ 

. ^ JUaJ^U iJLU 

0> J^it JS^ f oi^w j;_£f| Vj ^ULS .j^i V> ^U_| s^j jj ^ v 
.LS^ JlJi ^ Bi PC J\ > Jij Of ^ ^Vl JL^^I J? .(Jobs) 

=»* ^ f Ut It^J fS^Vt iif- Ja5i c — J ^* PC J! oLf Ij, 

ux* ,pc j ^ jii^ii ^ viUJj . j (text ed . torJ ^^j, 



2t1 



■M^' -C~^ ^—U^i J A*J>j ^J^Lt ^ kuw jJjJI Jyj J\ £ja* 

*j4"!jjr^— SU! wj^U-i ^ J*** ^ OL>*Vi ^A*^ 

otfjf Jtiji ^iJi ^j^-UOi U^.L^ cii-U uE ^^ycj .^UJJ PC JL 

J^J cjt .£jt gj% ^J2i\j o,Ui ^>t&)M oij^jJL 
^tSTjjl of - iAy± J^cj <±>J* \* j*j f tkJL5 J^>3 o>y X\SjS 

J^~-! Cr^-^ ^2""^' fjf" ^^j^Jt jtwiU^i *V***J ftJb-vjJ 

PC J\ Jp oUr>Ib OJLIi £-ku^ .J^l PC Jl J**- ^ ,k ,T jf 

^l&JL ottal^l ^k*i oW>JJ l±UU \jAi ibfj cLb 4^*W-\ 

JU4 ^.Jflfi .j&j^U jl^- pjk; j> SijUi ni^ PC Jl ^Iw^i^l o[ . s^Al 

bUl ^US^ .U>JL! *ib5U ^JU; J^Vi oUUjl 

«**L i^ULi PC JO LU J*jJ JUi JS'j UJj J L^j oUUJl 

(Backup on the PC) PC Jf Jp ^M^l ^Ua^VI 

Sbf 

.^UkUS iJwft ^ o^^aI! iiU* JJ* Jb^^I ^Lm^^/I 

Of ^JLV^J UjLp ^ Sjlai-I 6i .1^ 5^Uti iibOij S^ljAll ^-jjj w& 

a) Jaju 0i ^.JaJU . ^IjUUj Ji^y jt-il J iijJb- ^jtjjil 
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iL« jt i-iiai oi 1^1 ljl*- ^ iJU. J c^wij aS «joSj i^Ut 

•^-•V o! • oULJl IjrS OLJ 0J» J 1 ^-* -M-t^-l 

^IjiVl ^ .PC Jl o*U ^ . JJL.JJI i^U-i JSliU ^ ^j^UiU 
rL-s-Vtj i>™fl <>" J* > J-*4 jl uV! «jU JktfJU 

.j^t w^yuu pc j i 

(Downtime) (JkJi oij) ^JUJi cJ^ll 
iLU* ^ jUjj ^ Jii. ^ jM V L-Vi ^ -bOxJi o^Ja*U 

v ^-UiJ ^ ij^ ^> ^ ^JUJI cJ^J! ^ ^ ;^ 
/ 20 « TO V-i >j>^ V> -bLl Ot c-^JjT oUljOJi j»A .j^£$\ 
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^ g^U ^Jl^ oJj U O^Sj U i j^U PC Ji O^i J*U1L iUL£Ji J^i ^iAJi 

.^j^UJj ^iUoii oijJD t ylJii-J ^rutdi 0£* aSLJ-JJ ^J^-i J 
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r 



Electronic Mail 



JWUll .LAN JS *k~-l^ oLiU! j>4 PC J} PC JUtfi jj 

^Jk^ J PCs Jl oh ^^-1 JUtfVi .aLtU ^yM l ^Ucu^ JS i*U 

*^jjjlS3Vi Jj^JIj As*>t^ ^Ja^-JtaJ 

.PC JS J** ^Lk* ^ ;JUi o/tfUJl ^ J .UjSJ 



(Defining Electronic Mail) ^^3*^1 Jb ^Jl ^-iyu 

p—jjf ULjf OUjjl ijJX* u>5j Ji ilUJ! .( JS^JI Jijf) 




(1-16) JSUJt 
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iJ*L ZjM* jji^JI jujuII -0 U~jJ iSLiJU jj>^3Vl ju^JI J^ Vj ^U-( 
LAN JLJ jjj^V! -bjJi ,v^kJf *l*>Ji Jl *^~U (^jjsSWl £*j>^ 

u^l/^j ,»J J*V> ^ vs-lW 1 -r>^ 1 J! 

soft* U JJ ^Jj J%xuJI JJ ^ aa* ^ ^Jl LANs Jl 0[ 

oljLul ^ U oj^r** PC Jt dii; .i^ldl PC Jl JUttL ^ iJtf 
.J^ucJil 5*pU-1 J*Ji ti** SlW- JU j^Jl itj^j oUILl J^UJl 
fM^ij JL- j £-Ja£w ^^i^Jl Oji J**iJJ J^i ^ S^Jdl LAN Jl ^is <dU 
.-Lm-UII jj~Ji £J5 J**! Ji ^bU iSLiii J j,\ ^ l^^tiS JfL-^H 



(Using Electronic Mail) -kjJl j»t-Wul 

(post office) « JUjJl Jj^SJVl Jw^Jl ^IbJ ^*J^jt 

jJj*? fO^uJ *J> JjjJI SjSb ,4»j-U ^^auawJtlj iw ^ L ff* ^>*J i*ku 

J£J ^>^3 JU*y U^JU-f OsijJLL^ U, JSUJI J^L 

,{ 16) j£jJl 

J^li JU^ Ji U^Uf J-r^^^Vl fjJLl *)U- ^ Jb^Jl 01^ 1-54 U* 

r U r - J^>1 0^* Jb^l 4^1 J^^L! wJU^ Ujli^-j .jb^Jl JUj[ ^ UU 

J* 

^tft^iii iJU^^Vf t3 ^At^i Jajc*** ^jt ^ ^jjfjxSI j^l^^w 
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^Jb^J! oj?** 1 JU^Nt JjX-^ t^U* U^** 




P*t's PC 



Bob's PC 



ttJjJl 8*1 JJ ilUjJi JUjk dUij ^jiJl iL^i^i ^.h- ? Sj~SJi jitijJl 

4-£UJl k*Aj^JI Jf>A^tfj C^ljl^ jJvXi ipiii £t-*~*J ijU ^ 

jSi-»jH ^ aJL-j J£ i1)I>lpj jJUoUj ^j^bJi kIM ^/l- 

0^ jUl , GRAPH jf PERSONAL jf MEMO jf DOC jJ RFRT 

XjJl J? i*iU £jJtf Jki .^ijJi ^ *i^Jl; viU J»jJ\ ^^o^ 

. RPRT-j i>L*lt JJl^Jl JS jt John JJ ^ J-^li 



(Evaluating Electronic Mail) jj jtfJV! ^ ^Jf 
otf-i id* LAN J! ^ & ij^A JijJl fj" 01 
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^jj^o J ola>*j3i Ail? ^yJJ JJL^Ij i*uU U 0>5i Of w^f -U^Jl iv^ jiJl 

^j^i -U^i JL*j| JLp .(express mail) £~Lr~J! ^Or" a^U 1 U Ajjy<J*ifl 
, jUiil iJW J JbjJi Ot PCs J! i»t J* (JU^ J*->! ol* 

jittj J** J**iJU l^iisu-Sj-j c^Uj^ jjlj ^^aJf obLU* 

i^JUS ^U^-iV! Jb-f J| spreadsheet JL*j| M**:: — • o* ^jiJ 
SjjyJj Vu-^ J^^JI ^ (j-^J (^i5f i£j*H\ c^U™kJt Olfl^ij 

l^f ^ LAN _j i^li-! JL;jJt ^ jj- UuVl OUUJI 01 
21 8 



f jJJ ^ .LAN Jt J ijS> Jb^e Sjfc tW^ t>* J 51 -^ f^'j Jl-jfe 

, s^,^ iSjii* cASLi J Ji^Ji ^ jj^- J^Uzj — J A-LUJi *Ju 

.LAN Ji LANs Jb^i yb J! PC J ^VUll >y f>i ^Au, 

c/tfU*>NS 0^ U^JJ iikii *>JbjJl oUjJ-l w-*JJ Uju* 

J j^aiE Of ^^-^aoJSj ^Ik-^Vl uiU^I 0* .i-*^* 

J^U- Uj^JAb uTaI^w jSUJ $ 320j00D^t Jo spreadsheet 

,$ 20 f 000 ejLi^L (Jbuwj 

oU«_£ ^^ai ^ (^^d^ fj^ OjJ^r LAN Jl! t^JvUl j^a*/ 

^jfJUa^+.U ij^S^lii LAN _ / -w»ULj JbjJl ^* j^ci t a^Ip^- 

.DISOSS ^ IBM's PROFs Ji* ii^JU ^ VJ-^" ^VL«ll JUuVb 
^^kJ Stjjf^jJt aUjfl JU~j PROFs flk Ji iiU^!! J-^ J^-iS 

: (An Intraoffice study) <* 7 j£L\ U 
tl Oj/^VS J^l *4iU u-W PCs Jt JJUJJ c^lS^iJ} 

.oiLUllj Jrt-jJij ol >UJ -jLju ujC dUis vxSl! Ajj a jj^Vl ju^s 

. i*^. jS jj jrfUVl ( ^ i J-t « jji^Jt ( ^-3cit gJU; oi* k_--Ji i-Lij 
ijlis-t J* Jti-i j* <jLfj£N\ oU-_yC J Jj*j»1! tki-S 
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4 S y^3 Ken J Ted J Frank j Janet j Bill ^U-if <^ ^jiJ 

a* -UJj&y Oj^Ji U,U ^ PC J** jJue ^ JS3 ^ 

<>* J 5 " -a**- 1 ^ t> t^j^ 3*~>j J ^UJit i~> l^jj L* 

J* 1 -^ J-ji t?f £-k~. wiUi ^U^iVl *V>* 

J** 31 ; JJ>^^ ! 4*^' fUii Of ^Li % i— 1 jjJi »JL* Ju 

(Interoffice Mall) S jSiaJl t^JlSU o^jl 

Vf i>o*u (j^i>-V ^oi^ iji* jfe. JtjU cjVUaJVS oJu vrjy 0^**^! 
jS$, j^Jt of VI jjj^i) ^ Jl ^bt V d>^ll *iL^)l ^JJb . PC J! ^ 
01 uh 4ejJl o| .iUiodl SSLiit oVUj! U,U UUi 

• <Jjj&^ -kjiti o-*> f-U£w ^VImaTV! jy. J 0j5J 

^piij ijr ^i ^jj^JV! -Jb^J! JJUj JUjj U,U o\ .u&Jt- Jb^ ^.Ui; 



To: www.al-mostafa.com 



